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ABBREVIATED WATER-QUALITY UNITS

Chemical concentration and water temperature are given only in metric units. Chemical concentration in water is given
in milligrams per liter (mg/L) or micrograms per liter (ug/L). Milligrams per liter is a unit expressing the solute per
unit volume (liter) of water. One thousand micrograms per liter is equivalent to 1 milligram per liter. For
concentrations less than 7,000 milligrams per liter, the numerical value is about the same as for concentrations in parts
per million. Specific conductance is given in microsiemens per centimeter (uS/cm) at 25 degrees Celsius.
Radioactivity is expressed in picocuries per liter (pCi/L) or picocuries per gram (pCi/g), which is the amount of
radioactive decay producing 2.2 disintegrations per minute in a unit volume (liter) of water or volume (gram) of
sediment, respectively. Chemical concentration in material from core samples is given in grams per kilogram (g/kg)
or micrograms per gram (ug/g). Micrograms per gram is equivalent to parts per million.

VERTICAL DATUM

Sea Level: In this report, "sea level” refers to the National Geodetic Vertical Datum of 1929—A geodetic datum
derived from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea
Level Datum of 1929.
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Chemical, Geologic, and Hydrologic Data
from the Little Colorado River Basin,
Arizona and New Mexico, 1988-91

By Gregory G. Fisk, Sheryl A. Ferguson, Dale R. Rankin, and Laurie Wirt

Abstract

In June 1988, the U.S. Geological Survey began a 4-year study of the occurrence and
movement of radionuclides and other chemical constituents in ground water and surface water in
the Little Colorado River basin in Arizona and New Mexico. Radionuclides and other chemical
constituents occur naturally in water, rock, and sediment throughout the region; however,
discharge of mine-dewatering effluents released by mining operations increased the quantity of
radionuclides and other chemical contaminants. Additionally, in 1979, the failure of a tailings-
pond dike resulted in the largest known single release of water contaminated by uranium tailings
in the United States. Ground-water and surface-water data were collected from July 1988 through
September 1991. Sixty-nine wells were sampled, and collected data include well-construction
information, lithologic logs, water levels, and chemical analysis of water samples. These wells
include 31 wells drilled by the U.S. Geological Survey, 7 wells drilled by the New Mexico
Environment Department, 11 private wells, and 20 temporary hand-driven wells; in addition,
1 spring was sampled. Data from the spring include flow rate and chemical analysis. Data from
nine continual-record and five partial-record streamflow-gaging stations include daily mean
discharge, daily mean suspended-sediment concentration and discharge, and chemical analysis
for discrete water and sediment samples. Precipitation data also were collected at the nine
continual-record stations.

INTRODUCTION

In June 1988, the U.S. Geological Survey
(USGS) began collecting chemical, geologic, and

Uranium was mined in the upper Puerco River
basin near Church Rock, New Mexico, from the

hydrologic data in a 4-year study of the occurrence
and movement of radionuclides and other chemical
constituents in ground water and surface water in
the Little Colorado River basin in northeastern
Arizona and northwestern New Mexico (fig. 1;
table 1). The Little Colorado River originates in the
White Mountains of Arizona and New Mexico and
has a drainage area of 69,800 km? at its confluence
with the Colorado River in the Grand Canyon. The
Puerco River, a major tributary of the Little
Colorado River, drains the west flank of the Chuska
Mountains and the western part of the Grants
Mineral Belt in New Mexico (fig. 2).

1950's until 1963 and from 1967 to 1986. Uranium
milling also took place near Church Rock from
1977 10 1986. Radionuclides and other chemical
constituents occur naturally in water, rock, and
sediments throughout the region; however,
discharge of dewatering effluents released by
mining operations increased the quantity of radio-
nuclides and other chemical contaminants. During
mining operations, water was pumped from mine
shafts and discharged to Pipeline Arroyo, a
tributary of the Puerco River (fig. 1). Water was
pumped from the Church Rock Mine at a rate of less
than 0.03 m3s from 1960 until the mine was

Introduction 1















In 1988, the USGS began a more detailed study
of the occurrence and movement of radionuclides
and other chemical constituents in the Puerco and
Little Colorado River basins in cooperation with the
NHIR, U.S. Bureau of Indian Affairs (BIA),
Arizona Department of Environmental Quality
(ADEQ), Arizona Department of Water Resources
(ADWR), the Navajo Nation, and New Mexico
Environment Department (NMED).

Purpose and Scope

The purpose of this report is to present
chemical, geologic, and hydrologic data for the
Little Colorado River basin collected from June 1,
1988, to September 30, 1991. Types of data
collected include ground-water levels, ground-
water and well-core samples, surface-water
discharge, surface-water and suspended-sediment
samples, and precipitation data. Ground-water data
include well-construction information, lithologic
logs, water levels, and chemical analysis including
analysis of radionuclides. Sixty-nine wells were
sampled—31 wells drilled by the USGS, 7 wells
drilled by the NMED, 11 private wells, and
20 temporary hand-driven wells—in addition,
1 spring was sampled. Data from the spring
include flow rate and chemical analysis. Surface-
water data for nine continual-record and five
partial-record streamflow-gaging stations include
daily mean values for streamflow discharge,
suspended-sediment concentration and discharge,
and laboratory analysis of selected radionuclides
and chemical constituents. Daily precipitation data
are presented for the nine continual-record
streamflow-gaging stations.
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Topeka, and Santa Fe Railroad Company
granted permission to install a continual-record
streamflow-gaging station near Chambers, Arizona.

Background

Physicai Setting

The Little Colorado River basin of northeastern
Arizona and northwestern New Mexico has a
drainage area of 68,529 km? upstream from the
USGS streamflow-gaging station near Cameron,
Arizona, which is 72 km upstream from the
confluence with the Colorado River in northem
Arizona. The Little Colorado River originates in
the White Mountains of eastern Arizona and
western New Mexico and flows 573 km to the
northwest to its confluence with the Colorado River
(fig. 2). Streamflow in the Little Colorado River
generally is perennial upstream and ephemeral
downstream from Joseph City, Arizona, and has
steadily decreased in the last 100 years because of
the construction of dams in the upper basin, which
created lakes for recreation and provided storage for
irrigation diversions.

The Puerco River drains about 7,800 km? of
the Little Colorado River basin (fig. 2). The
headwaters of the Puerco River are in northwestern
New Mexico, north of the Zuni Mountains and
south of the Chuska Mountains in the southeastern
part of the Colorado Plateau. The river flows
170 km southwest through Gallup, New Mexico,
and west-southwest to the Little Colorado River
near Holbrook, Arizona. The Puerco River is
ephemeral along most of its length and is charac-
terized by long periods of no flow. Peak runoff
typically occurs in March and April from snowmelt
and rainfall or in July and August from rainfall from
thunderstorms (U.S. Department of Agriculture,
1981). Streamflow in some reaches of the Puerco
River has become perennial as a result of effluent
discharge from the municipal sewage-treatment
plant at Gallup, New Mexico (Gallaher and Cary,
1986; Perkins and Goad, 1980).

Climate in the Little Colorado River basin is
arid in the lower elevations and semiarid to
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subhumid in the mountainous regions. The mean
annual precipitation ranges from about 200 mm
near Cameron, Arizona, to about 800 mm at the
basin divide south of Winslow, Arizona. Average
daily temperatures in the basin range from -3° to
27°C.

Hydrogeologic Setting

The Little Colorado River and Puerco River
channels are cut into older alluvium that fills
valleys eroded in the Quaternary Period (Leopold
and Snyder, 1951; Mann and Nemecek, 1983). The
valley fill varies in thickness from zero to about
45 m and in width from about 100 m to about 6 km
(Mann and Nemecek, 1983). Graf (1990) found
that the uppermost 48 km of the Puerco River
channel could be divided into reaches underlain by
thick alluvial-fill material separated by reaches
where bedrock constrains the channel laterally or
vertically.

The thickness of the alluvial aquifer along the
Puerco and Little Colorado Rivers generally is
unknown. Bedrock was found at 20, 32, and 41 m
below land surface during the drilling of monitor
wells CP-7, CW-1, and CP-1, respectively
(table 2) in the Chambers (CW) and Cedar Point
(CP) well clusters (fig. 2). Bedrock was not found
in a fourth well, AD-1, drilled to a depth of 59 m at
the Arizona Department of Transportation cluster
(ADOT) on the Lynch Ranch near Sanders,
Arizona. In most places, the alluvial aquifer of the
Puerco River is underlain by the nearly imper-
meable siltstone of the Chinle Formation of Triassic
age, which impedes downward movement of water.
In some areas, such as in tributary channels of the
Puerco River near Navajo, Arizona, the alluvium
overlies both the permeable sandstone of the
Bidahochi Formation of Tertiary age and the
sandstone beds of the Chinle Formation. In these
areas the alluvium is hydraulically connected to the
underlying unit. Most wells that penetrate these
formations provide water for livestock and
domestic supplies (Wirt and others, 1991).

When mining was active near Church Rock,
New Mexico, water was pumped from deep mine
shafts and discharged into Pipeline Arroyo.
Discharge from mine-dewatering effluent from the
Church Rock Mine ranged from 0.03 to 0.37 m%/s

during mining operations (Hearne, 1977; Perkins
and Goad, 1980; and Gallaher and Carey, 1986). In
1958, the City of Gallup, New Mexico, began
operation of the sewage-treatment facility and has
gradually increased effluent discharges. The
facility typically discharges about 0.15 m>/s into the
Puerco River (Albert Jackson, Wastewater System
Superintendent, Water Maintenance and Repair,
City of Gallup, New Mexico, written commun.,
1990). Effluent discharged from the sewage-
treatment plant in Gallup and from mine dewatering
near Church Rock resulted in perennial flow in the
Puerco River as far downstream as 24 km west of
the Arizona-New Mexico border (Arizona
Department of Health Services, 1983). Although
mine dewatering ceased in 1986, discharges from
the sewage-treatment facility in Gallup maintained
perennial flow from Gallup to beyond the Arizona-
New Mexico border.

APPROACH

Radionuclides and other chemical constituents
have a strong tendency to sorb to fine-grained
sediment under most natural surface-water condi-
tions (Ames and Rai, 1978; Horowitz, 1985;
Horowitz and Elrick, 1987; Hsi and Langmuir,
1985; Langmuir, 1978). The high percentage of silt
and clay-sized sediment in the Puerco and Little
Colorado Rivers and the corresponding large-
particle surface area gives these sediments a high
potential for sorption of chemical constituents.
Radioactivity of unfiltered samples of storm runoff
from the Puerco River has been measured as 2 to
3 orders of magnitude larger than in filtered water
samples (Gallaher and Cary, 1986, p. 45-51; Gray
and Webb, 1991). Sorbed chemical constituents on
suspended sediment are easily transported by
runoff. Because of the importance of sediment in
transporting radionuclides and other constituents of
concern in the Puerco and Little Colorado Rivers,
the sampling-site network was designed for
collection of data for computation of suspended-
sediment loads and loads of chemical constituents
carried with the sediment. Because most sediment
is carried during brief, infrequent periods of runoff
and sample sites are in remote locations, automatic
suspended-sediment samplers were the primary
mechanism for sample collection.
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Table 2. Summary of well-completion data for selected wells, Puerco River basin, Arizona and New Mexico

[Dashes indicate that data is not available]

Land- Water

surface level

altitude, Screened below

In Hole Casing interval, land
meters depth, depth, in meters surface,
Site above in in Lithologic in Date
Well name Identification sealevel meters meters From To unit meters measured

Cw-1 351043109270301 1,74422 320 320 274 290 Bedrock 4.7  09-27-88
CW-2 351043109270302  1,743.85  25.0 25.0 143 158 Alluvium 36 09-27-88
CW-3 351043109270303  1,744.31 11.7 11.7 4.6 6.1 Alluvium 42  09-27-88
Ccw4 351038109270801 1,743.09 305 30.5 274 290 Alluvium 34  09-27-88
CW-5 351038109270802  1,743.02  19.8 19.8 168 183 Alluvium 34 09-27-88
CW-6 351038109270803 1,743.14 9.1 9.1 4.6 7.6 Alluvium 3.6 09-28-88
CW-17 351039109270001 1,748.75 300 30.0 244 260 Alluvium 89  09-30-88
CW-8 351039109270002  1,748.88  21.2 212 183 19.8 Alluvium 89  09-30-88
CW-9 351039109270003 1,74881  16.5 16.5 11.6 146 Alluvium 88  09-30-88
CDP-1 351044109270501 11,740 o eem e s Alluvium 7 01-16-89
CDP-2 351044109270502  '1,740 - em el - Alluvium - e
CDP-3 351044109270503 11,740 47 e e e Alluvium 3 04-04-89
CDP+4 351045109270601 1,740.87 - e e Alluvium s -
AD-1 351140109220901 1,766.01  59.1 579 366 39.6 Alluvium 53  06-20-89
AD-3 351140109220403 1,76597 12.2 10.1 55 8.5 Alluvium 6.1  06-22-89
ADH4 351144109220701 1,765.23 122 11.6 5.5 8.5 Alluvium 7.6  06-28-89
AD-5 351139109221301 1,76544  11.1 9.9 53 84 Alluvium 3.8 06-23-89
ADDP-1 351135109225001 1,760 11.0 semeeem eemmee eeeeee Alluvium 7 05-15-90
CP-1 351411109170701 1,792.23 410 332 26.8 28.3 Bedrock 6.6  06-15-89
CP-2 351411109170702 1,79230 18.1 18.1 154 169 Alluvium 6.1  06-28-89
CP-3 351411109170703 1,792.17 8.1 8.1 6.2 7.8 Alluvium 6.0 06-28-89
CP4 351415109170201 1,792.11 8.1 8.1 58 7.3  Alluvium 57  06-28-89
CP-5 351410109170201 1,791.711 8.1 8.1 53 7.8 Alluvium 54 06-19-89
CP-6 351407109165801 1,791.48 79 1.7 49 7.6 Alluvium 6.9  06-19-89
CP-7 351407109165601 11,800 204 204 158 189 Bedrock 58 07-26-90
CP-8 351407109165602 11,800 39.6 39.6 35.1 38.1 Bedrock 58  07-26-90
CPDP-1 351419109165901 11,790 170 e 1.3 1.6 Alluvium 7 11-17-89
CPDP-2 351419109165902 11,790 13.0 e e e - Alluvium S 05-16-90
QR-1 351519109161501 1,796.55 483 34.7 317 33.2 Alluvium 4.0  06-30-89
QR-2 351519109161502  1,796.61 9.1 9.0 43 7.5 Alluvium 3.8 06-27-89

See the footnotes at the end of the table.
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Tabie 2. Summary of well-completion data for selected wells, Puerco River basin, Arizona and New Mexico—Continued

Land- Water

surface level

altitude, Screened below

In Hole Casing Interval, land

meters depth, depth, In meters surface,
Site above In In Lithologlc In Date
Well name identlfication sealevel meters meters From To unit meters measured
QR-3 351519109161801  1,79439 9.1 8.8 43 73 Alluvium 14 06-27-89
QRDP-1 351527109161901  '1,790 160 - —-s - Alluvium 1.6 06-07-89
UPSTR QRDP-1 351620109152101 11,790 8 11 Alluvium 19  06-08-89
LPT-1 351928109042601  1,888.52 21.6 216 140 155 Alluvium 1.1 10-1190
LPT-2 351928109042602  1,888.76 6.1 6.1 30 4.6 Alluvium 14 10-11-90
LPT-3 351929109042401 11,890 8.1 8.1 1.8 50 Alluvium 21 10-12-90
LPT—4 351930109042701 11,890 9.1 9.0 29 59 Alluvium 22 10-11-90
LPDP-1 351942109041401 11,880 @ ---eeem e 1.1 14 Alluvium 26  06-11-90
MAN-1 352742108563301 11,910 248 248 218 233 Alluvium 65  10-10-90
MAN-2 352742108563302 11,910 13.7 13.7 76 107 Alluvium 79  06-06-90
MAN-3 352743108563401 1,910 157 15.7 96 142 Alluvium 79  10-06-90
MANDP-1 352743108563201 11,900 SR 0.7 1.0 Alluvium 21 10-16-90
GAL-2 353219108400301 12,000 122 122 9.1 122 Alluvium 41  10-24-90
GAL-3 353218108400303 12,000 3.7 3.7 28 3.7 Alluvium 42 10-24-90
GALH4 353218108400304 12,000 74 74 65 7.4 Alluvium 40  10-24-90
GALDP-1 353215108400401 11,980 3.1 cereeee e e Alluvium 25 05-02-90
WIN-3U 353535108355003 12,040 11.5 11.5 55 85 Alluvium 56  10-24-90
WIN-3L 353535108355004 12,040 13.7 137 e e Alluvium 6.1  10-24-90
CON-3 353710108312803 12,080 13.1 13.1 85 116 Alluvium 100  01-11-88
CONDP-1 353717108312801 12,070 140 7 1.0 Alluvium 6 10-18-90
BLM-1U 353742108293601 12,090 16.8 168 107 13.7 Alluvium 8.8  01-10-89
NF WELL 353726108303702 12,085 = --ees e e —---  Alluvium S —
NFDP-1 353727108311501 12,090  oeoer e e SR | U —
NFDP-2 353726108303701 12,085 = -ceer eeien e e Alluvium 5 11-18-89

Paulsell Ranch,

Petrified Forest 345757109482001 11,620 13.7 137 e e Alluvium 44  07-14-89
Petrified Forestfl2 345850109475001 11,620 335 335 0 332 Alluvium 40  09-26-75
Paulsell Ranch, Pinta  350338109384801 11,670 16.8 168 s e Alluvium 42  12-05-86
Waterfall Windmill ~ 351044109265401 11,750 13 113 -~ ——— Allwvium 95  08-21-75
Chambers Windmill ~ 351039109251301 11,820 e e e
Peplote Windmill 350925109254201 11,850 61.0 610 o e e 568  08-20-75

See the footnotes at the end of the table.
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Table 2. Summary of well-completion data for selected wells, Puerco River basin, Arizona and New Mexico—Continued

Land- Water
surface level
altitude, Screened below
in Hole Casing Interval, land
meters depth, depth, in meters surface,
Shte above in in Lithologlc In Date
Well name identification sealevel meters meters From To unlt meters measured
ADOT Yard 351202109233001 11,760 e TSR e T
Cedar Point Windmill 351311109183701 11,800 39.6 229 0.0 222 Bedrock 9.1 12-11-75
Sanders School 351254109194501 13,770 48.8 488 e ----=- Alluvium 36.6 e
ADOT Inspection
Station 351325109191601 1,790 - .
Indian Ruins 351400109220001 151K 7/1 J—— e memeee - Bedrock e mmmemeeeee
Indian City 352000109075001 12,010 - S
Begay Well 351933109041701 11,860 3.07 307 e - Alluvium 21 12-03-86
Navajo Res. 16K-340 353535108355005 12,040 43.0 430 e ———— e 113 06-22-54
Holbrook DP
(HBDP-1) 345351110094401 S
Navajo DP
(NAVDP-1) 350719109320801 11,710 146  —om e e
Allentown DP
(ALDP-1) 351650109064801 17,830 146 - T TI— 49  06-12-91
Black Creek DP
(BCDP-1) 351645109130001 11,840 122 s 35 05-16-90
South Fork DP
(SFDP-1) 353232108384801 12,010 146 - S
Bridge-83 DP
(BR83DP-1) 350356108504401 17,930 146  ——am ceer et e 061 10-16-90
Rio Puerco DP
(RPDP-1) 354020107043301 11,800 122 e e e

!Elevation measured from topographic map.
>Water level measured below streambed.

METHODS

Most of the data in this report were collected
using standard USGS methods.

Methods for

Well-Numbering Systems

The well numbers used by the USGS in Arizona

collection, examination, and computation of
records of discharge, sediment, water chemistry,
and other hydrologic data; definition of
downstream order; and methods of identifying
data-collection sites are described by Boner and
others (1992, p. 6-37), except as noted.

are in accordance with the Bureau of Land Manage-
ment's system of land subdivision. The land survey
in Arizona is based on the Gila and Salt River
Meridian and Base Line, which divides the State
into four quadrants (fig. 3). These quadrants are
designated counterclockwise by the capital
letter—A, B, C, and D. All land north and east of
the point of origin is in A quadrant, that north and
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processed for the analysis of suspended
constituents.

Because certain dissolved gases, such as carbon
dioxide (COp in streamflow, are volatile and
escape rapidly to the atmosphere, the chemistry of
the streamflow samples may have changed between
collection, processing, and preservation. A change
in the chemistry would account for high concentra-
tions of dissolved iron, dissolved manganese,
dissolved copper, and dissolved zinc that were
determined in some automated and manual
samples. Manually collected cross-section samples
could have been contaminated by samplers used for
collection of integrated samples (David A. Rickert,
hydrologist, U.S. Geological Survey, oral
commun., 1992). Sampler contamination has been
shown to cause high concentrations of arsenic,
cadmium, chromium, copper, iron, lead, zinc, and
beryllium in the dissolved phase. In this study, the
dissolved chemistry of manually collected samples
was not significantly different from the chemistry
of automated (Manning) samples; therefore,

sampler contamination was not evident.

Precipitation

Precipitation data were collected at the nine
continual-record surface-water sites with tipping-
bucket gages. The precipitation gages recorded in
increments of 0.25 mm per tip, and data were
compiled as daily totals.

Data Analyses

Chemical analyses were made by the USGS
National Water Quality Laboratory (NWQL),
Arvada, Colorado, except as noted. All non-USGS
laboratories that analyzed samples were inspected
and approved by the NWQL before use. Analyses
not made by the NWQL are identified by numeric
or letter codes in the data tables. Most samples
were shipped to the NWQL and then to laboratories
subcontracted by the NWQL; however, some
samples were shipped directly to other USGS
laboratories and to the New Mexico Health and
Environment Department Scientific Laboratory
Division (NMSLD; table 4, this report). Most of the
column headings in tables containing results of

chemical analysis include a five-digit parameter
code used by the USGS computer system,
WATSTORE, to uniquely identify a constituent.

Dissolved Chemlical Constltuents

Analyses for dissolved chemical constituents
were made by NWQL, which performed analyses
using standard methods described by Fishman and
Friedman (1989). An ionic balance was computed
as part of the review of laboratory results for
dissolved constituents (Hem, 1985, p. 164). The
balance was computed as:

cations — anions x1
cations + anions

where

cations = sum of the concentrations of
all positively charged ions,
in milliequivalents per liter;
and

anions = sum of the concentrations of

all negatively charged ions,
in milliequivalents per liter.

All major ionic species determined in the
analysis were included in the computation. If the
result of the equation was less than 8 percent, the
numerical values for each chemical constituent
were accepted. Balances greater than 8 percent
could have been the result of a rapid change in the
water chemistry between time of collection and
processing and analysis. Laboratory reruns of
analyses were requested when results exceeded
8 percent, providing additional water samples were
available.

Analyses of chemical constituents on
suspended sediment were done by the USGS
Branch of Mineral Resources Laboratory, Denver,
Colorado. The method involved the complete
digestion of dried sediment in mixed acids before
analysis by induction-coupled plasma atomic-
emission spectrometry (Fishman and Friedman,
1989). Duplicate analyses on selected samples
were made by the USGS Sediment Partitioning
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Table 4. Agencies that analyzed samples from the Little Colorado River basin, Arizona and New Mexico

Type of analyals Date Analyzing agency and laboratory
Field measurements 1988-91 U.S. Geological Survey, Water Resources
Division, Arizona District
Dissolved and total ions, trace metals, and nutrients 1988-91 U.S. Geological Survey, Water Resources
Division, National = Water  Quality
Laboratory, Arvada, Colorado
18Oxygenlmoxygen, deuterium/protium 1988-91 U.S. Geological Survey, Water Resources
Division, Reston, Virginia
Sulfur isotopes (*8/325) 1988-91 U.S. Geological Survey, Geologic Division,
Denver, Colorado
Solid-phase trace metals 198891 U.S. Geological Survey, Geologic Division,
Denver, Colorado
Solid-phase radiochemicals: 1988-89 New Mexico Health and Environment
Gross alpha, gross beta, uranium-234, Department Scientific Laboratory Division,
uranium-235, uranium-238, radium-226, Albuquerque, New Mexico
radium-228, thorium-230, thorium-232
Dissolved and total radiochemicals: 1988 U.S. Testing, Richland, Washington
Gross alpha, gross beta, uranium-234, 1989 International Technology Corporation, Oak
uranium-235, uranium-238, polonium-210, Ridge, Tennessee
lead-210, radium-226, radium-228, 1990-91 International Technology Corporation,
thorium-230, thorium-232, tritium Richland, Washington
Cesium-137 1989-91 U.S. Geological Survey, National Research
Program, Menlo Park, California
Grain size and sediment concentration 1988-90 U.S. Geological Survey, Sediment Laboratory,
Iowa City, Iowa
1990-92 U.S. Geological Survey, Cascades Volcanic
Observatory, Washington
1992 U.S. Geological Survey, Arizona District

Sediment Laboratory

Research Project Laboratory in Doraville, Georgia
(Fishman and Friedman, 1989, p. 535-545).

isotope Analyses

Selected ground-water and surface-water
samples were analyzed for isotopes of hydrogen
(protium, deuterium, and tritium), oxygen
(180/1%0), and sulfur (*S/3’S). Analyses of
samples for isotopes of oxygen and hydrogen were
made at the USGS Isotope Fractionation
Laboratory in Reston, Virginia. Sulfur isotope
ratios (3*S/32S) for dissolved samples and
suspended sediment were measured by the USGS,
Geologic Division, Denver, Colorado. Thirty

suspended-sediment samples were analyzed for
cesium-137 at the USGS National Research
Laboratory in Menlo Park, California.

Radionuciide Analyses

Several laboratories were subcontracted by the
NWQL to analyze samples for radionuclide activity
during the 4-year collection period. The NWQL
subcontracted radionuclide analysis of water and
sediment to three laboratories in the private sector:
U.S. Testing, Richland, Washington, in 1988; Inter-
national Technology Corporation (IT), Oak Ridge,
Tennessee, in 1989; and IT, Richland, Washington
(formerly U.S. Testing), in 1990 and 1991. In
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addition, NMSLD analyzed suspended sediment
and well-core material for radionuclides from June
1988 to September 1990. Analytical methods and
quality-assurance procedures varied among the Oak
Ridge, Richland, and NMSLD laboratories. At all
three laboratories, concentrations of radioactive
isotopes in the suspended phase were reported in
picocuries per gram.

Measurements of uranium-series radionuclides
followed standard methods described by U.S.
Environmental Protection Agency (USEPA),
USGS, and American Society for Testing and
Materials (ASTM). Dissolved isotopic uranium
(38U, B4y, and 235U) was measured using ASTM
method D 3972-90, through an alpha spectrometer
(American Society for Testing and Materials,
1992). For solid-phase isotopic uranium, the
uranium is separated from sediment using wet-
chemical extraction techniques before the radio-
activity of the individual uranium isotopes is
measured. Chemical-extraction techniques also are
used for solid-phase radium and thorium isotope
measurements. Elemental uranium concentration,
in micrograms per liter, is determined by the
standard fluorometric technique (USGS
R-1180-76) described in Thatcher and others
(1977, p. 89-92). Radioactivity of radium (**Ra
and 2%)Ra) was measured by radon-222 (*?Rn) de-
emanation using a scintillation counter according to
USEPA methods 903.1 and 904.0, respectively
(U.S. Environmental Protection Agency, 1980).
Measurements of 232Th and Z°Th activities were
made using the ASTM method D 3084-89 and an
alpha spectrometer (American Society for Testing
and Materials, 1992). The chemical separation and
precipitation method (USGS R-1130-76) was used
for 21%b (Thatcher and others, 1977, p. 33-37).
Gross-alpha and gross-beta radioactivities were
measured according to EPA method 900.0, using a
thin end-window proportional counter (U.S.
Environmental Protection Agency, 1980). The
NMSLD also followed approved EPA methods.
Concentration of 22°Ra was measured by counting
the 222Rn progeny by gas-phase scintillation using a
Lucas cell. Radioactivities of 2!°Pb and 2®Ra were
measured by beta counting of the bismuth-210 and
actinium-228 daughters, respectively (Loren Berge,
radiochemist, New Mexico Health and
Environment Department Scientific Laboratory
Division, oral commun., 1990).

Gross-alpha and gross-beta analyses were
affected by several types of analytical errors in
addition to those normally inherent in procedures
for other chemical constituents. The degree of error
for gross alpha and gross beta was observed to vary
significantly between duplicate samples and
between samples analyzed by different laboratories.
Other possible sources of error include
interferences caused by uneven particle surfaces
(for unfiltered samples) and ingrowth of
radionuclides between the time of collection and
analysis. In many instances, the measured
uncertainty of gross-alpha and gross-beta
radioactivity is more than half of the numerical
value determined, as indicated by reported counting
and precision errors. Analytical procedures used by
the NWQL contract laboratory were not
documented and in many instances reruns were not
possible because there were inadequate volumes of
sample remaining.

In addition to these measurement errors, a study
of radionuclides in ground water in the Carson
River basin of Nevada (Thomas and others, 1993),
found that gross-beta activity in the dissolved phase
was derived in part from decay of potassium-40 and
ingrowth of 238U progeny. Ingrowth occurred in the
sample between the time it was collected and the
time it was analyzed. The gross-beta activity in
water samples was found to increase proportionally
in relation to sample-storage time. In this study, it
is presumed that ingrowth during sample storage
may have affected the accuracy of total gross-alpha
and total gross-beta results.

Although data for total gross-alpha and total
gross-beta radioactivities from unfiltered water
samples are included in this report, they are
considered poor values and are flagged accordingly
in the tables. Most of the total gross-alpha and
gross-beta analyses are from the first year of the
study. Subsequently, a different method was used.
Quality-assurance checks on gross-alpha analyses
of sample splits showed that analyses of dried
sediment (reported in picocuries per gram), were
more precise than sample splits for whole samples,
reported in picocuries per liter. Differences in the
analytical values for replicate analyses on unfiltered
samples were probably caused by nonrepresen-
tative sample-splitting techniques used by the
laboratory. Subsequent to this finding, all analyses
for total radioactivity were made on dried
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suspended sediment rather than whole-water
samples. Values of total or suspended-phase radio-
nuclides reported in this study were converted from
picocuries per gram to picocuries per liter.
Although this method of analyzing samples is more
precise and therefore more accurate, the sample
analyses should not be compared with data
collected by other agencies before this study
because of differences in sample-collection and
laboratory procedures.

Sediment

Suspended-sediment and bed-material samples
were analyzed by USGS sediment laboratories in
Iowa City, Iowa, and Vancouver, Washington.
Suspended-sediment samples were analyzed for
sediment concentration and grain-size distribution,
and bed-material samples were analyzed for grain-
size distribution using methods described by Guy
(1969).

Daily suspended-sediment concentration and
sediment discharge were calculated from values
of streamflow discharge collected at 10-minute
intervals (discharge unit values) and discrete
suspended-sediment concentrations using methods
described by Porterfield (1972) and a computer
program (SEDCALC) to calculate sediment-
discharge records (J.R. Gray, hydrologist, U.S.
Geological Survey, written commun., 1990).

Two SEDCALC subroutines were used to
calculate unit and daily suspended-sediment
concentration and discharge: (1) linear interpo-
lation using an uneven time interval and (2)
transport curve. Measured suspended-sediment
concentrations were used in conjunction with
concentrations extrapolated from a transport curve
to develop a plot of suspended-sediment concen-
tration with time for each runoff event. Linear inter-
polation then was used to calculate 10-minute
suspended-sediment concentration unit values,
which were used with discharge-unit values to
calculate suspended-sediment discharge. The
transport-curve method calculates suspended-
sediment discharge by utilizing suspended-
sediment concentrations from samples and the
corresponding discharge in a linear regression
onthe logarithms of both variables. The results
of the regression were a log offset and a slope

of the sediment-discharge line, which were
used with discharge unit values to calculate
suspended-sediment discharge.

SUMMARY

During 1988-91, chemical, geologic, and
hydrologic data were collected in the Little
Colorado River basin in Arizona and New Mexico
to determine the distribution and movement of
radionuclides and other chemical constituents in
ground water and surface water. Sixty-nine ground-
water wells were sampled—31 wells drilled by the
USGS, 7 wells drilled by the NMED, 11 private
wells, and 20 temporary hand-driven wells—in
addition, 1 spring was sampled. Data from wells
include well-construction information, lithologic
logs, water levels, and chemical data for discrete
samples. Data from the spring include flow rate
and chemical analysis. Surface-water data were
collected from nine continual-record and five
partial-record streamflow-gaging stations. Data
from streamflow-gaging stations include daily-
mean discharge, daily-mean suspended-sediment
concentration and discharge, and chemical data for
discrete samples. Precipitation data also were
collected at the continual-record streamflow-gaging
stations.
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GROUND -WATER DATA
DAILY WATER LEVELS

CHAMBERS WELL CLUSTER

STATION NUMBER—351043109270302

STATION NAME—CW-2

LOCATION—Lat 35°10743%, Long 109°27703%, in SWKSEXNWX sec. 25, T.21 N., R.27 E., Apache County, Arizona.
ARIZONA WELL NUMBER—(A-21-27)35bdc2.

LAND SURFACE ALTITUDE—1743.58 meters above mean sea level.

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, NOVEMBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JuL AUG

1 --- --- 1740.16  1740.17 -== 1740.27 1740.21 1740.15 1740.06 1739.96 1739.76
2 --- e=- 1740.13 1740.19 --- 1740.27 1740.21 1740.15 1740.04 1739.96 1739.74
3 see --- 1740.14 1740.18 --- 1740.28 1740.21 1740.16 1740.04 1739.96 1739.74
4 .- -== 1740.15 1740.17 --- 1740.28 1740.21 1740.17 1740.05 1739.96 1739.73
H) -e- --- 1740.15 1740.16 --- 1740.28 1740.22 1740.19 1740.04 1739.95 1739.72
6 --- -e- 1740.16 1740.15 --- 1740.26 1740.22 1740.19 1740.04 1739.96 1739.71
7 --- -== 1740.15 1740.16 === 1740.24 1740.21 1740.19 1740.03 1739.97 1739.71
8 --- === 1740.15 1740.17 1740.23 1740.24 1740.22 1740.17 1740.03 1740.02 1739.73
9 --- --- 1740.16 1740.15 1740.22 1740.24 1740.20 1740.14 1740.03 1740.12 1739.72
10 --- === 1740.17 1740.17 1740.23 1740.26 1740.19 1740.15 1740.03 1740.13 1739.7
1 --- === 1740.15 --- 1740.23 1740.28 1740.19 1740.14 1740.02 1740.21 1739.70
12 --- --- 1740.15 === 1740.26 1740.27 1740.19 1740.13 1740.02 1740.21 1739.69
13 --- === 1740.15 === 1740.26 1740.29 1740.18 1740.13 1740.02 1740.25 1739.70
14 --- --- 1740.15 --- 1740.27 1740.28 1740.17 1740.13 1740.01 1740.20 1739.76
15 --- -=- 1740.15 --- 1740.24 1740.28 1740.18 1740.12 1740.01 1740.02 1739.94
16 --= 1740.14 1740.17 --- 1740.22 1740.26 1740.18 1740.11 1740.01 1739.94 1739.87
17 --- 1740.14 1740.17 --- 1740.23 1740.26 1740.17 1740.12 1739.99 1739.90 1739.96
18 === 1740.13 1740.17 --- 1740.23 1740.25 1740.17 --- 1739.99 1739.93 1739.90
19 --= 1740.13 1740.15 === 1740.23 1740.23 1740.17 --- 1739.99 1739.89 1739.83
20 --- 1740.14 1740.15 === 1740.23 1740.23 1740.17 --- 1739.99 1739.87 1739.79
21 --- 1740.15 1740.15 --- 1740.26 1740.23 1740.17 --- 1739.99 1739.86 1739.84
22 --- 1740.14 1740.15 --- 1740.24 1740.22 1740.17 1740.09 1739.99 1739.84 1739.82
23 === 1740.15 1740.15 === 1740.24 1740.22 1740.18 1740.09 1739.98 1739.83 1739.78
24 ==~ 1740.15 1740.15 --- 1740.24 1740.22 1740.19 1740.09 1739.98 1739.84 1739.75
25 === 1740.15 1740.15 --- 1740.25 1740.21 1740.19 1740.08 1739.98 1739.83 1739.72
26 --- 1740.15 1740.17 --- 1740.25 1740.21 1740.19 1740.08 1739.98 1739.81 1739.71
27 === 1740.14 1740.17 --- 1740.25 1740.22 1740.17 1740.08 1739.98 1739.80 1739.70
28 --= 1740.13 1740.18 --- 1740.25 1740.22 1740.16 1740.08 1739.97 1739.78 1739.69
29 --- 1740.13 1740.19 c-- --- 1740.22 1740.16 1740.08 1739.96 1739.76 1739.69
30 --- 1740.14 1740.18 .- --- 1740.22 1740.15 1740.07 1739.96 1739.76 1739.68
31 --- --- 1740.16 .-- ---  1740.21 --- 1740.07 --- 1739.76 1739.67

SEP

1739.67
1739.68
1739.71
1739.71
1739.70

1739.83
1739.81
1739.78
1739.77
1739.78

1739.74
1739.72
1739.69
1739.68
1739.67

1739.67
1739.68
1739.69
1739.69
1739.72

1739.76
1739.77
1739.83
1739.81
1739.77

1739.74
1739.73
1739.71
1739.69
1739.69
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DAY

SOBNO VAN

N ad b b b -l il - -h
OOV~ VS WN -

RRUYN

W N
2838y

ocT

1739.70
1739.71
1739.71
1739.69
1739.69

1739.68
1739.67
1739.66
1739.65
1739.66

1739.66
1739.65
1739.65
1739.64
1739.64

1739.64
1739.63
1739.63
1739.66
1739.85

1739.80
1739.76
1739.73
1739.71
1739.69

1739.68
1739.67
1739.66
1739.66
1739.64
1739.64

WATER LEVEL,

Nov

1739.64
1739.69
1739.70
1739.69
1739.71

1739.70
1739.70
1739.68
1739.68
1739.68

1739.67
1739.67
1739.67
1739.66
1739.65

1739.64
1739.65
1739.66
1739.66
1739.65

1739.63
1739.63
1739.63
1739.63
1739.64

1739.69
1739.66
1739.63
1739.63
1739.65

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CHAMBERS WELL CLUSTER—Continued

STATION NUMBER 351043109270302 (CW-2)—Continued

DEC

1739.64
1739.63
1739.62
1739.63
1739.64

1739.63
1739.63
1739.63
1739.63
1739.63

1739.64
1739.64
1739.68
1739.70
1739.71

1739.75
1739.70
1739.69
1739.70
1739.70

1739.68
1739.67
1739.64
1739.65
1739.66

1739.66
1739.65
1739.68
1739.70
1739.68
1739.66

IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE 1991

JAN

1739.66
1739.66
1739.67
1739.7M
1739.71

1739.73
1739.79
1739.81
1739.82
1739.83

1739.81
1739.82
1739.82
1739.82
1739.83

1739.82
1739.80
1739.80
1739.81
1739.80

1739.80
1739.80
1739.79
1739.79
1739.77

1739.77
1739.78
1739.79
1739.78
1739.75
1739.74

DAILY MEAN VALUES

FEB

1739.74
1739.76
1739.76
1739.76
1739.79

1739.79
1739.79
1739.82
1739.87
1739.88

1739.9%
1739.93
1739.95
1739.94
1739.89

1739.89
1739.90
1739.89
1739.84
1739.83

1739.83
1739.83
1739.82
1739.81
1739.79

1739.80
1739.80
1739.83
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MAR

1739.87
1739.94
1739.96
1739.92
1739.91

1739.97
1739.97
1739.94
1739.91
1739.90

1739.89
1739.86
1739.86
1739.88
1739.88

1739.89
1739.88
1739.89
1739.90
1739.89

1739.90
1739.88
1739.89
1739.91
1739.90

1739.90
1739.90
1739.94
1739.95
1739.96
1739.94

APR

1739.96
1739.95
1739.96
1739.95
1739.96

1739.96
1739.97
1739.95
1739.94
1739.94

1739.92
1739.90
1739.92
1739.92
1739.90

1739.87
1739.86
1739.87
1739.90
1739.91

1739.91
1739.90
1739.90
1739.89
1739.88

1739.87
1739.86
1739.84
1739.83
1739.82

MAY

1739.82
1739.81
1739.80
1739.78
1739.78

1739.79
1739.78
1739.77
1739.77
1739.76

1739.74
1739.73
1739.74
1739.74
1739.73

1739.73
1739.73
1739.72
1739.71
1739.72

1739.73
1739.71
1739.70
1739.71
1739.71

1739.71
1739.70
1739.69
1739.69
1739.70
1739.69

JUN

1739.70
1739.71
1739.70
1739.70

JuL

AUG

.ne

SEP



GROUND-WATER DATA—Continued
DAILY WATER LEVELS—Continued

CHAMBERS MELL CLUSTER—Continued

STATION NUMBER—351043109270303

STATION NAME—CW-3

LOCATION—iat 35°10743%, Long 109°27/03", in SWKSEXNW% sec. 35, T.21 N., R.27 E., Apache County, Arizona.
ARTZONA WELL NUMBER—(A-21-27)35bdc3.

LAND SURFACE ALTITUDE—1743.78 meters above mean sea level.

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

—-- .- - cee .e- --- .e- --- .e- --- --- 1740.07
--- .-- --- .. --- “-- --- .-- .-= --- --- 1740.06
.- --- --- --- .-- --- --- --- --- --- --- 1740.06
—-- - .ee .e- .- --- .-- --- --- --- === 1740.07
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DAY

-
OOV VIS WN -

- ad wd b b
VS WN -

N b oh b b
OOVONO

GRURD

W NN
-ogowo

ocT

1740.03
1740.03
1740.03
1740.06
1740.09

1740.08
1740.08
1740.08
1740.07
1740.06

1740.06
1740.06
1740.06
1740.07
1740.08

1740.06
1740.05
1740.05
1740.05
1740.07

1740.09
1740.09
1740.09
1740.10
1740. 11

1740.09
1740.10

cow

WATER

1740.12
1740.11
1740.10
1740.10
1740.11

1740.12
1740.11
1740.12
1740.13
1740.12

1740.12
1740.12
1740.10
1740.10
1740.12

STATION NUMBER 351043109270303 (CW-3)—Continued

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CHAMBERS WELL CLUSTER—Continued

LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DEC

1740.12
1740.11
1740.11
1740.12
1740.13

1740.13
1740.12
1740.12
1740.13
1740.14

1740.12
1740.12
1740.12
1740.12
1740.12

1740. 14
1740.14
1740.14
1740.12
1740.12

1740.13
1740.12
1740.12
1740.12
1740.12

1740.14
1740.14
1740.15
1740.15
1740. 14
1740.12

JAN

1740.14
1740.15
1740.14
1740.14
1740.13

1760.12
1740.13
1740.13
1740.12
1740.13

1740.14
1740.15
1740.15
1740.15
1740.16

1740.16
1760.17
1740.17
1740.17
1740.16

1740.15
1740.16
1740.17
1740.16
1740.16

1740.18
1740.17
1740.17
1740.18
1740.19
1740.19

FEB

1740.19
1740.19
1740.16
1740.18
1740.19

1740.18
1740.19
1740.20
1740.19
1740.19

1740.20
1740.22
1740.22
1740.24
1740.21

1740.19
1740.19
1740.19
1740.19
1740.19

1740.20
1740.21
1740.20
1740.21
1740.22

1740.22
1740.22
1740.22
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MAR

1740.24
1740.24
1740.25
1740.25
1740.25

1740.23
1740.21
1740.21
1740.21
1740.22

1740.24
1740.24
1740.25
1740.25
1740.25

1740.22
1740.22
1740.22
1740.20
1740.20

1740.20
1740.19
1740.19
1740.19
1740.17

1740.17
1740.19
1740.18
1740.18
1740.18
1740.18

APR

1740.18
1740.18
1740.17
1740.18
1740.19

1740.18
1740.18
1740.19
1740.17
1740.15

1740.16
1740.16
1740.15
1740.14
1740.15

1740.15
1740.14
1740.14
1740.13
1740.13

1740.13
1740.13
1740.14
1740.15
1740.15

1740.15
1740.13
1740.13
1740.12
1740.12

MAY

1740.12
1740.12
1740.13
1740. 14
1740.15

1740.16
1740.15
1740.13
1740.11
1740.12

1740.11
1740.10
1740.09
1740.09
1740.09

1740.08
1740.08

JUN

AUG

1739.72
1739.7
1739.70
1739.70
1739.69

1739.68
1739.68
1739.70
1739.69
1739.68

1739.66
1739.65
1739.67
1739.72
1739.90

1739.84
1739.94
1739.87
1739.80
1739.76

1739.81
1739.79
1739.75
1739.71
1739.69

1739.67
1739.66
1739.66
1739.66
1739.65
1739.64

SEP

1739.64
1739.64
1739.67
1739.68
1739.67

1739.80
1739.78
1739.75
1739.74
1739.75

1739.71
1739.68
1739.66
1739.64
1739.64

1739.64
1739.64
1739.66
1739.66
1739.68

1739.73
1739.74
1739.80
1739.78
1739.74

1739.71
1739.70
1739.68
1739.66
1739.66



GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CHAMBERS WELL CLUSTER—Continued

STATION NUMBER 351043109270303 (CW-3)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE 1991
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1739.66 1739.61 1739.61 1739.63 1739.70 1739.84 1739.93 1739.78 1739.66 --- --- .-
2 1739.67 1739.65 1739.60 1739.62 1739.72 1739.91 1739.91 1739.77 1739.67 --- --- .--
3 1739.67 1739.67 1739.59 1739.64 1739.73 1739.93 1739.92 1739.75 1739.66 --- --- .--
4 1739.66 1739.66 1739.59 1739.67 1739.72 1739.89 1739.92 1739.74 1739.66 .- .- ---
S 1739.66 1739.68 1739.60 1739.68 1739.75 1739.87 1739.93 1739.73 cea
6 1739.65 1739.67 1739.59 1739.69 1739.75 1739.94 1739.93 1739.75 .a- a--
7 1739.64 1739.67 1739.59 1739.75 1739.75 1739.94 1739.93 1739.74 .o
8 1739.62 1739.64 1739.60 1739.78 1739.78 1739.91 1739.91 1739.73
9 1739.62 1739.65 1739.59 1739.79 1739.83 1739.88 1739.91 1739.73 - .-
10 1739.62 1739.64 1739.60 1739.80 1739.84 1739.86 1739.91 1739.72 .--
11 1739.62 1739.63 1739.60 1739.77 1739.88 1739.85 1739.88 1739.70
12 1739.61 1739.63 1739.61 1739.79 1739.90 1739.83 1739.87 1739.70
13 1739.62 1739.63 1739.65 1739.79 1739.91 1739.83 1739.89 1739.70 .- --- . ae-
1% 1739.61 1739.63 1739.66 1739.78 1739.91 1739.84 1739.88 1739.70
15 1739.60 1739.61 1739.67 1739.79 1739.86 1739.85 1739.87 1739.69 “--
16 1739.60 1739.60 1739.72 1739.78 1739.85 1739.85 1739.84 1739.69 .ee ae- ae-
17 1739.59 1739.62 1739.66 1739.77 1739.87 1739.84 1739.82 1739.69
18 1739.60 1739.62 1739.66 1739.77 1739.85 1739.86 1739.83 1739.68 .- can a- a-
19  1739.62 1739.62 1739.67 1739.77 1739.81 1739.86 1739.86 1739.67 a-- - a-- —--
20 1739.82 1739.62 1739.66 1739.76 1739.80 1739.85 1739.87 1739.68 --- .- .-
21 1739.77 1739.60 1739.64 1739.77 1739.79 1739.87 1739.87 1739.68 .-
22 1739.73 1739.59 1739.63 1739.77 1739.79 1739.84 1739.87 1739.67
23  1739.70 1739.59 1739.60 1739.76 1739.79 1739.86 1739.86 1739.66 —e .ee .-- —--
26 1739.67 1739.60 1739.61 1739.76 1739.77 1739.88 1739.86 1739.67 . .-- .-- .-
25 1739.66 1739.61 1739.62 1739.76 1739.76 1739.87 1739.84 1739.67
26 1739.65 1739.65 1739.62 1739.73 1739.76 1739.87 1739.83 1739.67 ---
27 1739.63 1739.62 1739.62 1739.75 1739.76 1739.86 1739.83 1739.66 .--
28 1739.62 1739.59 1739.65 1739.75 1739.79 1739.90 1739.81 1739.65 .- .- .e-
29 1739.61 1739.59 1739.66 1739.74 .- 1739.92 1739.80 1739.65 --- --- .-
30 1739.60 1739.61 1739.64 1739.71 --- 1739.92 1739.78 1739.66
31 1739.60 --- 1739.63 1739.70 --= 1739.91 --- 1739.66 --- --- - —--
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GROUND-WATER DATA—Continued
DAILY WATER LEVELS—Continued

CHAMBERS WELL CLUSTER—Continued

STATION NUMBER—351038109270803

STATION NAME—CW-6

LOCATION—iat 35°10’38%, Long 109°27/08%, in NEXNWXSW% sec. 35, T.21 N., R.27 E., Apache County, Arizona.
ARIZONA WELL NUMBER—(A-21-27)35cba3.

LAND SURFACE ALTITUDE—1742.78 meters above mean sea level.

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

--- --- --- --- .- --- --- --- --- --- - 1739.37
.- --- --- - .- --- --- --- --- --- --- 1739.37
--- --- --- --- -e- --- --- --- --- .- --- 1739.36
--- --- --- --- .- --- --- --- --- --- - 1739.37
--- --- --- - --- --- --- --- .- --- --- 1739.36
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- . .- .e- .- .- .- --- .- --- --- 1739.43
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GROUND-WATER DATA—Continued
DAILY WATER LEVELS—Continued
CHAMBERS WELL CLUSTER—Cont inued

STATION NUMBER 351038109270803 (CwW-6)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DAY ocY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1 1739.33 1739.38 1739.41 --- 1739.50 1739.54 1739.50 1739.44 .- --- 1739.05 ---
2 1739.32 1739.38 1739.41 === 1739.50 1739.55 1739.49 1739.44 --- === 1739.05 .-~
3 1739.32 1739.39 1739.41 --- 1739.48 1739.55 1739.50 1739.44 --- --- 1739.04 .-~
4 1739.34 1739.40 1739.42 --- 1739.49 1739.56 1739.50 1739.45 .-- --- 1739.04 ---
5 1739.37 1739.39 1739.43 -~ 1739.50 1739.57 1739.51 1739.47 .- --- 1739.03 ---
6 1739.37 1739.39 1739.44 -=- 1739.49 1739.55 1739.50 1739.47 .- === 1739.01 1739.10
7 1739.37 1739.40 1739.43 -~ 1739.50 1739.54 1739.50 1739.47 .- === 1739.01 1739.06
8 1739.36 1739.39 .- --- 1739.51 1739.53 1739.50 1739.46 .- === 1739.03 1739.05
9 1739.36 1739.39 .-~ === 1739.51 1739.53 1739.49 1739.44 e-- === 1739.02 1739.05
10 1739.36 1739.40 --- <= 1739.51 1739.54 1739.48 1739.44 .-- --= 1739.01 1739.05
11 1739.35 1739.40 === 1739.45 1739.51 1739.55 1739.49 1739.44 --- ==~ 1739.00 1739.02
12 1739.35 1739.41 -== 1739.45 1739.53 1739.55 1739.48 1739.43 .-~ --- 1738.99 1739.00
13 1739.35 1739.41 === 1739.46 1739.54 1739.55 1739.47 1739.42 ... --- 1738.99 1738.98
14 1739.36 1739.41 -=- 1739.46 1739.55 1739.56 1739.47 1739.42 --- ===~ 1739.03 1738.97
15 1739.36 1739.40 --- 1739.47 1739.53 1739.56 1739.47 1739.41 --- ==~ 1739.16 1738.96
16 1739.35 1739.41 -=- 1739.47 1739.51 1739.55 1739.47 1739.40 .- == 1739.1% 1738.96
17 1739.34 1739.41 === 1739.47 1739.52 1739.55 1739.47 1739.41 --- ==- 1739.19 1738.95
18 1739.34 1739.41 --- 1739.48 1739.52 1739.54 1739.46 --- --- .-- ~-- 1738.96
19 1739.34 1739.40 === 1739.48 1739.51 1739.53 1739.45 --- .-~ --- ~-- 1738.97
20 1739.35 1739.41 --- 1739.47 1739.51 1739.53 1739.45 .- --- --- --- 1738.98
21 1739.37 1739.42 === 1739.47 1739.52 1739.53 1739.45 .- --- --- --- 1739.03
22 1739.38 1739.42 === 1739.48 1739.52 1739.52 1739.45 .- --- .- <=- 1739.04
23  1739.39 1739.42 === 1739.49 1739.52 1739.52 1739.46 --- --- .-~ ~-- 1739.08
26 1739.39 1739.43 === 1739.48 1739.53 1739.51 1739.46 .- --- .- --- 1739.08
25 1739.40 1739.43 === 1739.47 1739.54 1739.51 1739.46 .- .- ... --- 1739.05
26 1739.38 1739.43 === 1739.49 1739.53 1739.50 1739.47 --- --- .-~ --- 1739.03
27  1739.39 1739.42 --- 1739.48 1739.54 1739.51 1739.45 --- --- 1739.11 --- 1739.02
28 1739.39 1739.41 === 1739.47 1739.53 1739.51 1739.45 .-~ -~ 1739.09 === 1739.00
29 1739.38 1739.41 == 1739.49 --- 1739.51 1739.44 .-~ <~ 1739.08 --- 1738.98
30 1739.37 1739.41 --- 1739.50 --- 1739.50 1739.44 .-~ --- 1739.06 --- 1738.97
31 1739.39 --- === 1739.50 --- 1739.50 .-~ --- -=- 1739.06 ~-- .-~
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DAY

-h
VBN VIS WNN -

[ Y g - ek =h eh
OOV ~NO VIS WN -

QRO

“EYRIIY

ocY

1738.97
1738.98
1738.99
1738.97
1738.97

1738.97
1738.95
1738.94
1738.94
1738.94

1738.94
1738.94
1738.94
1738.92
1738.92

1738.92
1738.91
1738.91
1738.93
1739.05

1739.05
1739.03
1739.01
1738.98
1738.97

1738.95
1738.94
1738.93
1738.92
1738.92
1738.92

GROUND -WATER DATA—Cont inued

DAILY WATER LEVELS—Continued

CHAMBERS WELL CLUSTER—Continued

STATION NUMBER 351038109270803 (CwW-6)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE 1991
DAILY MEAN VALUES

NOV

1738.92
1738.94
1738.97
1738.97
1738.99

1738.98
1738.97
1738.95
1738.95
1738.96

1738.95
1738.95
1738.95
1738.94
1738.93

1738.92
1738.93
1738.93
1738.93
1738.93

1738.91
1738.91
1738.91
1738.91
1738.92

1738.95
1738.93
1738.91
1738.91
1738.92

DEC

1738.92
1738.91
1738.90
1738.91
1738.91

1738.91
1738.91
1738.91
1738.91
1738.91

1738.91
1738.91
1738.94
1738.96
1738.96

1739.00
1738.97
1738.96
1738.97
1738.96

1738.95
1738.93
1738.91
1738.91
1738.92

1738.92
1738.92
1738.95
1738.95
1738.94
1738.93

JAN

1738.94
1738.94
1738.94
1738.97
1738.97

1738.98
1739.02
1739.04
1739.05
1739.06

1739.05
1739.06
1739.07
1739.07
1739.07

1739.07
1739.05
1739.05
1739.06
1739.05

1739.05
1739.05
1739.04
1739.04
1739.02

1739.02
1739.03
1739.04
1739.03
1738.99
1738.99

FEB

1738.99
1739.00
1739.01
1739.01
1739.04

1739.03
1739.04
1739.06
1739.08
1739.10

1739.12
1739.14
1739.15
1739.15
1739.14

1739.1¢6
1739.16
1739.15
1739.11
1739.10

1739.09
1739.09
1739.09
1739.08
1739.06

1739.07
1739.06
1739.08
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MAR

1739.11
1739.14
1739.15
1739.16
1739.16

1739.17
1739.19
1739.18
1739.16
1739.16

1739.15
1739.12
1739.13
1739.13
1739.14

1739.14
1739.12
1739.14
1739.15
1739.14

1739.15
1739.13
1739.13
1739.15
1739.15

1739.15
1739.13
1739.16
1739.17
1739.18
1739.17

APR

1739.19
1739.18
1739.19
1739.19
1739.19

1739.20
1739.21
1739.20
1739.19
1739.20

1739.18
1739.15
1739.16
1739.17
1739.17

1739.14
1739.11
1739.10
1739.13
1739.15

1739.16
1739.15
1739.15
1739.14
1739.13

1739.12
1739.11
1739.09
1739.08
1739.06

MAY

1739.06
1739.06
1739.04
1739.02
1739.01

1739.02
1739.02
1739.01
1739.01
1739.01

1738.99
1738.98
1738.99
1738.99
1738.98

1738.97
1738.97
1738.97
1738.96
1738.96

1738.97
1738.96
1738.95
1738.95
1738.96

1738.95
1738.94
1738.94
1738.94
1738.95
1738.95

JUN

1738.94
1738.94
1738.94
1738.94

JUL



GROUND -WATER DATA—Continued
DAILY WATER LEVELS—Continued

CHAMBERS WELL CLUSTER—Continued

STATION NUMBER—351039109270003

STATION NAME—CW-9

LOCATION—tat 35°10739%, Long 109°27/00%, in SWXSEXNW% sec. 35. T7.21 N., R.27 E., Apache County, Arizona.
ARIZONA WELL NUMBER—(A-21-27)35bdc3.

LAND SURFACE ALTITUDE—1748.52 meters above mean sea level.

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989
DAILY MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

-~ 1739.67
-~ 1739.67
-~ 1739.66
- 1739.67
--- 1739.66

--- 1739.68
- 1739.75
- AT39.75
- AT30.T3
- 1T39.72

80“\]0 VIS WN -
[
.
.
.
.
]

- 1739.71
-~ 1739.69

-~ 1739.67
- 1739.67
- 1739.67

-k b b b
VIS UWN -
.

]

]

L]

L]

L]

-~ 1739.67
-~ 1739.67

- 1739.67
.- 1739.66
--- 1739.65

N = b
O'Oﬂ\lg
L]

1]

1]

1]

1]

1]

--- 1739.64
--- 1739.80 1739.64
== 1739.79 1739.63
--- 1739.78 1739.64
--- 1739.76 1739.63

NN

RRUND
]
]
]
:
'
]
]
’
]
'
1]

--- 1739.7% 1739.63
--- 1739.62 1739.73 1739.63
--- AT39.74 1739.71 1739.63
--- 1739.89 1739.70 1739.63
--- 1739.69 1739.63
--- 1739.68

L83BNR
1]
:
L
L)
L]
1]
1]
L]
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DAY

-a
OOV~ VIS W -

[ P g
VIS WN -

3z

BRUNN

NN
2EYBNR

ocY

1739.63
1739.63
1739.62
1739.66
1739.68

1739.67
1739.67
1739.67
1739.67
1739.66

1739.66
1739.66
1739.66
1739.67
1739.68

1739.66
1739.65
1739.65
1739.65
1739.67

1739.69
1739.69
1739.69
1739.70
1739.71

1739.69
1739.70
1739.69
1739.68
1739.69
1739.69

WATER

NOV

1739.69
1739.70
1739.70
1739.71
1739.70

1739.70
1739.71
1739.70
1739.69
1739.70

1739.71
1739.72
1739.72
1739.71
1739.69

1739.73
1739.72
1739.71
1739.74
1739.72

1739.73
1739.72
1739.73
1739.74
1739.73

1739.74
1739.72
1739.71
1739.74
1739.72

STATION NUMBER 351039109270003 (CwW-9)—Continued

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CHAMBERS WELL CLUSTER—Continued

LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DEC

1739.72
1739.71
1739.72
1739.73
1739.74

1739.75
1739.72
1739.72
1739.75
1739.76

1739.73
1739.73
1739.73
1739.73
1739.74

1739.75
1739.75
1739.75
1739.73
1739.73

1739.74
1739.72
1739.72
1739.73
1739.74

1739.75
1739.76
1739.76
1739.77
1739.76
1739.73

JAN

1739.76
1739.78
1739.75
1739.75
1739.74

1739.74
1739.75
1739.75
1739.74
1739.75

1739.76

FEB

1739.81
1739.81%

1739.82
1739.84
1739.85
1739.86
1739.83

1739.81
1739.82
1739.82
1739.82
1739.81

1739.82
1739.82
1739.82
1739.83
1739.83

1739.83
1739.83
1739.83

e
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MAR

1739.85
1739.85
1739.86
1739.86
1739.87

1739.84
1739.83
1739.83
1739.83
1739.84

1739.86
1739.85
1739.86
1739.86
1739.86

1739.83
1739.84
1739.84
1739.82
1739.82

1739.83
1739.82
1739.81
1739.81
1739.80

1739.80
1739.81
1739.81
1739.80
1739.80
1739.80

APR

1739.80
1739.79
1739.79
1739.80
1739.81

1739.80
1739.80
1739.80
1739.78
1739.77

1739.79
1739.78
1739.76
1739.76
1739.77

1739.76
1739.76
1739.76
1739.75
1739.75

1739.76
1739.76
1739.76
1739.77
1739.76

1739.76
1739.75
1739.76
1739.75
1739.73

MAY

1739.73
1739.73
1739.74
1739.75
1739.76

1739.77
1739.77
1739.76
1739.73
1739.74

1739.73
1739.72
1739.72
1739.72
1739.7%

1739.69
1739.71

JUN

1739.41
1739.39
1739.37
1739.36
1739.37

AUG

1739.36
1739.35
1739.34
1739.34
1739.32

1739.32
1739.31
1739.33
1739.32
1739.31

1739.30
1739.29
1739.30
1739.34
1739.47

1739.45
1739.51
1739.48
1739.42
1739.39

1739.41
1739.41
1739.38
1739.34
1739.32

1739.31
1739.29
1739.29
1739.29
1739.28
1739.27

SEP

1739.27
1739.27
1739.30
1739.30
1739.29

1739.38
1739.39
1739.36
1739.35
1739.36

1739.33
1739.31
1739.29
1739.28
1739.27

1739.27
1739.26
1739.27
1739.28
1739.29

1739.33
1739.34
1739.39
1739.39
1739.36

1739.34
1739.33
1739.31
1739.29
1739.27



GROUND -WATER DATA—Continued
DAILY WATER LEVELS—Continued
CHAMBERS WELL CLUSTER—Continued

STATION NUMBER 351039109270003 (CuW-9)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO OCTOBER 1990
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1739.29 .- --- --- --- --- --- --- “e- “e- --- .-
1739.30 --- -e- --- .-~ --- .- --- -e- -e- --- ---
1739.29 --- --- --- --- --- - --- --- --- -e- ---
1739.27 --- -e- --- --- --- -e- --- .- .- --- ---
1739.28 --- -e- -e- --- .- .- --- .- --- - -e-

1739.28 .- .- - --- .- -e- --- .- --- .- .-
1739.27 .- .- .- .e- ves . .ee .- .- .- .-
1739.25 .- .- .- .e- .- “ee --- .- .- .- .-
1739.24 .- .- .- .e- .ee - -e- -e- .- .- .-
1739.26 .- .ee .e- -ee .- - .- .e- .- .- .-

-
OOV~ VIS WN -

-
-

1739.25 .- .e- .- .- --- - .-- --- --- .e- .-
1739.26 .- .- .e- .e- - .ee .- .- .e- .- .-
1739.25 .- --- .- --- .- .- --- --- --- --- .-
1739.24 .- .- .- .ee - —_— .- .- .e- .- .-
1739.24 .- .- - .- .- .- .- .e- .- - -

- h wd ob
VIS WN

1739.24 --- .- .- .- -e- --- --- .- .- .- .e-
1739.22 .- .- .- --- -e- --- --- .- --- --- .-
1739.23 -e- --- .- --- --- --- --- --- --- -e- .-

oo con oo coa o e .oe cae ece cee coe cee

N =t ot
SoxlNo

NN NN
U“\uN-‘
[]
.
]
[
]
"
[]
]
'
.
'
]
]
.
.
]
.
.
]
.
’
!
'
!
.
:
’
]
.
1
.
'
'

26 --- --- --- --- --- --- --- --- --- --- --- ---
27 --- --- --- --- --- .- .- --- -e- --- --- ---
28 --- --- --- --- --- -e- --- --- .- --- --- ---
29 .- .e- .- .- .- .- .. .e- .- .- .e- .e-
30 --- --- --- --- --- --- -e- --- --- --- --- ---
31 -e- .- - --- .- --- - --- --- --- --- .-
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GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

ADOT MWELL CLUSTER

STATION NUMBER—351140109220403

STATION NAME—AD-3

LOCATION—Lat 35°11740%, Long 109°22'04%, in NWKSWWNWk sec. 27,

ARIZONA WELL NUMBER—(A-21-28)27bcb.

LAND SURFACE ALTITUDE—1765.97 meters above mean sea level.

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR

-
OOV~ VEWUWN-
[
.
.
[
.
.
]
]
.
[
‘.
.
[
]
.
.
]
]

-
-
[
.
.

-d wl wd wh
VSsWN

]

]

‘.

]

.

.

[

]

.

L]

'

[

]

.

]

’

.

N b wd b b
O OV0e~NO»
)

.

.

.

0
0
[)

.

0
[)

.

'

[)

.

.

]

.

.

NN

GRUND
[
'
.
1
'
.
[
]
'
[]
»
'

26 --- --- --- --- --- ---
27 --- --- --- --- --- ---
28 --- --- --- -e- .- .-
29 .- .-- .- .- .- .-
30 cee cew cce cee cee cee
31 --- --- --- --- --- ---
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T.21 N., R.28 E., Apache County, Arizone.

1989 TO SEPTEMBER

MAY

1989

oo

1761.23
1761.24
1761.25
1761.27

AUG SEP

1761.30 1761.47
1761.36 1761.45
1761.41 1761.45
1761.44 ---
1761.46 .--

1761.47 ---
1761.48 ---
1761.48 ---
1761.48 ---
1761.48 ---

1761.47 i
1761.47 ---
1761.47 ---
1761.47 .-
1761.47 .-

1761.46 .-
1761.45 ---
1761.43 .-
1761.44 ---
1761.48 “--

1761.50 ---
1761.51 ---
1761.52 .--
1761.54 -e-
1761.53 ---

1761.52 ---
1761.51 .--
1761.50 ---
1761.50 ---
1761.51 .-~
1761.49 ...



DAY

-
OV~ VM WN -

-l il wdd
VNEWN -

Ssx3ia

GRORD

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

ADOT WELL CLUSTER—Continued

STATION NUMBER 351140109220403 (AD-3)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

1761.04
1761.03
1761.04

1761.06
1761.03
1761.04
1761.06
1761.04

1761.04
1761.01
1760.99
1760.99
1761.00

DEC

1760.99
1760.96
1760.97
1760.99
1761.00

1761.02
1760.97
1760.95
1760.98
1761.00

1760.97
1760.95
1760.96
1760.95
1760.97

1760.98
1760.98
1760.97
1760.92
1760.92

1760.91
1760.88
1760.88
1760.88
1760.88

1760.90
1760.91
1760.94
1760.95
1760.92
1760.88

JAN

1760.90
1760.94
1760.91
1760.87
1760.87

1760.86
1760.86
1760.87
1760.84
1760.84

1760.85
1760.86
1760.87
1760.88
1760.87

1760.88
1760.89
1760.90
1760.89
1760.86

1760.83
1760.85
1760.87
1760.85
1760.83

1760.89
1760.87
1760.85
1760.90
1760.93
1760.94

FEB

1760.94
1760.93
1760.86
1760.91
1760.92

1760.89
1760.91
1760.92
1760.89
1760.88

1760.88
1760.94
1760.97
1761.00
1760.97

1760.93
1760.95
1760.96
1760.97
1760.95

1760.95
1760.94
1760.92
1760.93
1760.95

1760.97
1760.97
1760.97

P

MAR

1760.98
1760.99
1761.00
1761.03
1761.05

1761.03
1761.00
1761.01
1761.02
1761.04

1761.05
1761.04
1761.04
1761.03
1761.03

1760.99
1761.01
1761.01
1760.98
1760.99

1761.01
1761.01
1761.01
1761.02
1761.00

1760.99
1761.02
1761.03
1761.03
1761.00
1760.98

APR

1760.97
1760.94
1760.96
1760.96
1760.96

1760.94
1760.93
1760.93
1760.91
1760.88

1760.91
1760.92
1760.89
1760.88
1760.89

1760.90
1760.90
1760.88
1760.86
1760.85

1760.86
1760.86
1760.88
1760.90
1760.85

1760.84
1760.83
1760.85
1760.86
1760.84

MAY

1760.83
1760.81
1760.78
1760.77
1760.76

1760.78
1760.80
1760.80
1760.77
1760.80

1760.81
1760.77
1760.77
1760.77
1760.77

1760.74
1760.75
1760.77
1760.77
1760.74

1760.73
1760.73
1760.74
1760.75
1760.73

1760.73
1760.73
1760.75
1760.72
1760.72
1760.72

JUN

1760.71
1760.68
1760.68
1760.70
1760.70

1760.69
1760.68
1760.68
1760.68
1760.67

1760.67
1760.68
1760.68
1760.66
1760.67

1760.66
1760.64
1760.64
1760.65
1760.64

1760.64
1760.63
1760.63
1760.63
1760.62

1760.62
1760.63
1760.63
1760.61
1760.60

JuL

1760.61
1760.61
1760.60
1760.60
1760.59

1760.59
1760.59
1760.58
1760.57
1760.57

1760.57
1760.56
1760.57
1760.62
1760.65

1760.67
1760.68
1760.71
1760.73
1760.75

1760.76
1760.77
1760.78
1760.79
1760.79

1760.79
1760.80
1760.81
1760.80
1760.79
1760.79

AUG

1760.80
1760.79
1760.78
1760.77
1760.75

1760.75
1760.75
1760.76
1760.75
1760.75

1760.76
1760.76
1760.76
1760.76
1760.77

1760.79
1760.83
1760.87
1760.89
1760.91

1760.92
1760.95
1760.97
1760.97
1760.97

1760.96
1760.95
1760.95
1760.95
1760.95
1760.93

SEP

1760.92
1760.92
1760.91
1760.90
1760.91

1760.93
1760.96
1760.99
1761.00
1761.01

1761.03
1761.04
1761.03
1761.02
1761.03

1761.03
1761.00
1760.98
1760.99
1760.98

1760.96
1760.95
1760.98
1761.02
1761.04

1761.05
1761.07
1761.07
1761.06
1761.03

.an
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DAY

Voe~NO» VNS WN -

ocT

1761.04
1761.07
1761.03
1761.00
1761.03

1761.05
1761.04
1761.00
1760.97
1761.00

1761.00
1760.98
1760.99
1760.97
1760.96

1760.96
1760.92
1760.92
1760.96
1760.92

1760.92
1760.98
1760.99
1760.99
1761.01

1761.02
1761.00
1761.01
1761.02
1761.01
1761.02

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

ADOT WELL CLUSTER—Continued

STATION NUMBER 351140109220403 (AD-3)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE
DAILY MEAN VALUES

NOV

1761.04
1761.05
1761.01
1760.98
1761.04

1761.06
1761.03
1761.01
1760.99
1760.99

1760.99
1761.00
1761.02
1761.03
1761.01

1761.00
1761.02
1761.04
1761.05
1761.05

1761.00
1760.97
1760.97
1760.98
1761.01%

1761.07
1761.00
1760.94
1760.93
1760.98

DEC

1760.98
1760.96
1760.92
1760.92
1760.95

1760.93
1760.92
1760.92
1760.91
1760.92

1760.93
1760.92
1760.93
1760.94
1760.96

1761.00
1760.99
1761.00
1761.05
1761.06

1761.04
1761.01
1760.93
1760.93
1760.95

1760.94
1760.93
1760.97
1760.95
1760.86
1760.85

JAN

1760.85
1760.84
1760.85
1760.88
1760.85

1760.82
1760.82
1760.85
1760.89
1760.89

1760.89
1760.92
1760.96
1760.99
1761.03

1761.04
1761.03
1761.05
1761.07
1761.08

1761.08
1761.09
1761.10
1761.08
1761.09

1761.11
1761.13
1761.16
1761.15
1761.08
1761.08

FEB

1761.10
1761.12
1761.14
1761.13
1761.15

1761.15
1761.15
1761.18
1761.18
1761.21

1761.21
1761.24
1761.25
1761.25
1761.27

1761.31
1761.34
1761.33
1761.29
1761.29

1761.30
1761.32
1761.33
1761.32
1761.28

1761.30
1761.32
1761.35
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1761.35
1761.30
1761.30
1761.38
1761.43

1761.46
1761.47
1761.47
1761.48
1761.52

1761.54
1761.49
1761.51
1761.53
1761.52

1761.49
1761.46
1761.49
1761.54
1761.53

1761.53
1761.46
1761.47
1761.51
1761.53

1761.54
1761.51
1761.52
1761.52
1761.52
1761.55

APR

1761.62
1761.63
1761.64
1761.65
1761.67

1761.70
1761.73
1761.69
1761.67
1761.73

1761.70
1761.64
1761.62
1761.60
1761.62

1761.59
1761.59
1761.57
1761.55
1761.56

1761.57
1761.56
1761.55
1761.54
1761.55

1761.53
1761.52
1761.49
1761.48
1761.44

MAY JUN

1761.47 1761.13
1761.47 1761.12
1761.43 1761.10
1761.39 ---
1761.36 .-

1761.38 ---
1761.37 ---
1761.36 -
1761.38 -
1761.36 -

1761.31 .--
1761.29 ---
1761.30 .-
1761.31 ===
1761.29 ---

1761.27 ---
1761.26 ---
1761.25 ---
1761.23 -
1761.24 ---

1761.23 -
1761.21 .-
1761.19 .-
1761.18 .-
1761.19 ---

1761.19 ---
1761.16 ---
1761.15 .-
1761.15 ---
1761.19 .-
1761.17 -

1991

JuL

SEP



GROUND-WATER DATA—Continued
DAILY WATER LEVELS—Continued

ADOT WELL CLUSTER—Continued

STATION NUMBER—351139109221301

STATION NAME—AD-5

LOCATION—tat 35°11/39", Long 109°22°13", in NEXSENE% sec. 28, T7.21 E., R.28 E., Apache County, Arizona.
ARIZONA WELL NUMBER—(A-21-28)28ada.

LAND SURFACE ALTITUDE—1765.43 meters above mean sea level

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

ce= cee = -ee oo - oo coe --a .- = -
c=e cee - cew e cme- cow -——— e co- cee c--

SOBNG VAWM -
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1]
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1]
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1]
1]
1
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1]
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1
1]
1]
1]
1]
.
1
1 ]
1]
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L]
1]
1]
1]
1]
1]

- od oh b wh
VEHEWN -
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.
.
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.
]
[
.
.
[
]
'
[]
[
[
‘.
.
.
[
]
'
[]
'
'
[
'
.
h
'
:
'

N b b od
OCOVB~NO
:

'

.
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.
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.

.

.ewe -se oo e cee cece cme oew o=
o= .- .o cew ——- cee e ere - - .- .-
cne eme P .- .- = .= .- - P P~ .-
cm- == -—-- cee - -—-w - oo .- -- --- -——

--- --- --- --- --- --- --- --- --- 1761.20 ---
--- --- --- --- --- --- --- --- --- --- 1761.23 ---
--- --- --- --- --- --- --- --- --- --- 761,22 ---

nN N
aRERD
[

.

'

--- --- --- --- --- --- --- --- --- --- 176121 ---
--- --- --- --- --- --- --- --- --- 1760.95 1761.21 ---
--- --- --- --- --- --- --- --- --- 1760.96 1761.21 ---
--- --- --- --- --- --- --- --- --- --- 1761.21 ---
--- --- --- --- --- --- --- --- --- - 1761.22 ---
--- --- --- --- --- -e- --- --- --- --- 1761.20 ---
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DAY

N H NN -

-
OCOVOMNO

1"
12
13
14
15

16
17
18
19

21

24

26
27
28

30
3

WATER

ocT NOV

--- 1760.87
--- 1760.88
--- 1760.87

--- 1760.86
--- 1760.87
--- 1760.83
--- 1760.82
--- 1760.82

--- 1760.82
--- 1760.83
--- 1760.83
--- 1760.82
--- 1760.78

--- 1760.81
--- 1760.82
--- 1760.77
--- 1760.76
--- 1760.78

--- 1760.80
--- 1760.77
--- 1760.78
--- 1760.80
--- 1760.78

--- 1760.78
--- 1760.74
--- 1760.71
--- 1760.72
--- 1760.74

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

ADOT WELL CLUSTER—Continued

STATION NUMBER 351139109221301 (AD-5)—Continued

LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DEC

1760.72
1760.69
1760.70
1760.72
1760.74

1760.76
1760.70
1760.69
1760.72
1760.74

1760.70
1760.69
1760.69
1760.69
1760.70

1760.72
1760.72
1760.71
1760.66
1760.65

1760.65
1760.61
1760.61
1760.62
1760.62

1760.63
1760.65
1760.68
1760.68
1760.65
1760.61

JAN

1760.62
1760.67
1760.64
1760.60
1760.60

1760.58
1760.59
1760.60
1760.57
1760.57

1760.58
1760.59
1760.61
1760.61
1760.61

1760.61
1760.61
1760.63
1760.62
1760.58

1760.55
1760.58
1760.59
1760.57
1760.55

1760.61
1760.59
1760.57
1760.62
1760.64
1760.65

FEB

1760.65
1760.64
1760.57
1760.62
1760.63

1760.61
1760.63
1760.63
1760.61
1760.60

1760.60
1760.65
1760.68
1760.71
1760.67

1760.64
1760.65
1760.66
1760.68
1760.66

1760.66
1760.64
1760.63
1760.63
1760.66

1760.67
1760.67
1760.67
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MAR

1760.69
1760.69
1760.71
1760.74
1760.76

1760.74
1760.71
1760.72
1760.73
1760.75

1760.76
1760.76
1760.76
1760.75
1760.74

1760.70
1760.72
1760.72
1760.69
1760.70

1760.72
1760.72
1760.73
1760.73
1760.72

1760.71
1760.74
1760.75
1760.75
1760.73
1760.71

APR

1760.69
1760.67
1760.67
1760.69
1760.69

1760.67
1760.67
1760.67
1760.64
1760.62

1760.64
1760.65
1760.62
1760.61
1760.63

1760.64
1760.64
1760.62
1760.60
1760.59

1760.60
1760.60
1760.62
1760.64
1760.59

1760.58
1760.57
1760.59
1760.60
1760.58

MAY

1760.57
1760.56
1760.53
1760.51
1760.51

1760.52
1760.55
1760.55
1760.52
1760.55

1760.55
1760.52
1760.51
1760.52
1760.52

1760.49
1760.50
1760.51
1760.52
1760.49

1760.48
1760.48
1760.49
1760.50
1760.48

1760.48
1760.49
1760.51
1760.48
1760.46
1760.47

JUN

1760.46
1760.43
1760.43
1760.44
1760.45

1760.44
1760.43
1760.43
1760.42
1760.42

1760.42
1760.43
1760.43
1760.41
1760.42

1760.41
1760.39
1760.39
1760.40
1760.39

1760.39
1760.38
1760.38
1760.37
1760.37

1760.37
1760.37
1760.37
1760.36
1760.35

JuL

1760.36
1760.36
1760.35
1760.34
1760.34

1760.34
1760.34
1760.33
1760.32
1760.32

1760.31
1760.31
1760.31
1760.35
1760.36

1760.36
1760.37
1760.40
1760.42
1760.43

1760.44
1760.46
1760.47
1760.48
1760.49

1760.49
1760.50
1760.51
1760.51
1760.51
1760.52

AUG

1760.52
1760.52
1760.51
1760.51
1760.49

1760.49
1760.50
1760.50
1760.49
1760.49

1760.50
1760.50
1760.50
1760.51
1760.50

1760.51
1760.53
1760.55
1760.56
1760.58

1760.59
1760.62
1760.64
1760.65
1760.66

1760.66
1760.66
1760.67
1760.67
1760.67
1760.67

SEP

1760.66
1760.66
1760.65
1760.64
1760.64

1760.65
1760.67
1760.68
1760.69
1760.70

1760.72
1760.73
1760.74
1760.74
1760.75

1760.76
1760.74
1760.72
1760.73
1760.72

1760.70
1760.68
1760.69
1760.72
1760.74

1760.76
1760.78
1760.79
1760.78
1760.76



GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

ADOT WELL CLUSTER—Continued

STATION NUMBER 351139109221301 (AD-5)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE 1991
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1760.77 1760.78 1760.72 1760.60 1760.81 1761.09 --- 1761.14 1760.88 --- --- ---
2 1760.80 1760.79 1760.70 1760.60 1760.82 1761.02 --- 1761.13 1760.87 --- --- -
3 1760.76 1760.75 1760.66 1760.61 1760.84 1760.99 --- 1761.11 1760.87 --- -—-- .-
4 1760.72 1760.72 1760.66 1760.64 1760.83 1761.06 --- 1761.10 1760.87 --- --- .-
S 1760.75 1760.77 1760.69 1760.61 1760.85 1761.10 --=  1761.09 --- --- aee .—-
6 1760.77 1760.78 1760.67 1760.58 1760.85 1761.12 --- 1761.08
7 1760.77 1760.75 1760.66 1760.58 1760.86 --- .- 1761.07 cee --- .- -
8 1760.73 1760.73 1760.66 1760.61 1760.87 --- .-« 1761.06 .-- .- --- .-
9 1760.71 1760.71 1760.66 1760.63 1760.88 ... ---  1761.06 cee --a - -
10  1760.74 1760.71 1760.66 1760.62 1760.90 --- .- 1761.05 .- --- a-- -
11 1760.75 1760.71 1760.68 1760.60 1760.91 ---  1761.27 1761.03 - -
12 1760.73 1760.71 1760.68 1760.62 1760.94 --- 1761.25 1761.03 .-- -
13 1760.74 1760.74 1760.68 1760.67 1760.94 -e- 1761.25 1761.02 --- .- --- .
14 1760.72 1760.76 1760.68 1760.69 1760.94 -~ 1761.24 1761.0% —
15 1760.71 1760.74 1760.68 1760.73 1760.97 -~-  1761.24 1761.00 .- .- .- -
16 1760.71 1760.73 1760.72 1760.74 1761.00 .- 1761.23 1760.99 --- -
17 1760.67 1760.75 1760.71 1760.73 1761.03 --- 1761.22 1760.98 - -e-
18 1760.67 1760.77 1760.71 1760.75 1761.02 -~ 1761.22 1760.98 .-
19 1760.72 1760.78 1760.77 1760.78 1760.97 --- 1761.22 1760.96 --- .e-
20 1760.68 1760.79 1760.78 1760.79 1760.98 --- 1761.22 1760.96 .-
21 1760.65 1760.74 1760.76 1760.79 1761.00 --- 1761.21 1760.95
22 1760.68 1760.71 1760.73 1760.81 1761.03 --- 1761.21 1760.95 .- .e-
23 1760.69 1760.70 1760.65 1760.81 1761.05 --- 1761.20 1760.94 --- .- .-
26 1760.68 1760.72 1760.66 1760.8% 1761.04 --- 1761.19 1760.93 .- —-- —--
25 1760.70 1760.75 1760.68 1760.81 1761.01 --- 1761.19 1760.93 --- .a- a--
26 1760.72 1760.81 1760.68 1760.82 1761.03 --- 1761.19 1760.92 .-- ae-
27 1760.72 1760.73 1760.67 1760.85 1761.06 --- 1761.18 1760.92 - --- -
28 1760.72 1760.67 1760.73 1760.87 1761.09 --- 1761.18 1760.90 --- .e-
29 1760.73 1760.67 1760.71 1760.86 -~ 1761.17 1760.90 .- .- -
30 1760.73 1760.71 1760.61 1760.79 --- 1761.15 1760.90 ae-
3t 1760.75 --- 1760.60 1760.79 - ---  1760.89 .- . . -
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STATION NUMBER—351411109170703

STATION NAME—CP-3

GROUND -WATER DATA—Continued

DAILY WATER LEVELS—Continued

CEDAR POINT WELL CLUSTER

LOCATION—Lat 35°14711¥%, Long 109°17/07*, in SEUNWXNEY% sec.8, T.21 N., 29 E., Apache County, Arizona.

ARIZONA WELL NUMBER—(A-21-29)08abc3.

LAND SURFACE ALTITUDE—1792.17 meters above mean sea level.

DAY

pry
OOV ~NO VN -

N = b b [ S g Gy
OVRRONO UVSWN-

RRARND

L8388

WATER LEVEL,

ocT NOV

.o ecee
e o=
e oo
-ee o=
- -

DEC

DAILY MEAN VALUES

FEB
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APR

MAY

IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989

JuL

1786.72
1786.71

1786.71
1786.71
1786.71
1786.71
1786.71

1786.71
1786.70

.ee
-ee

1786.96

AUG

1787.03
1787.04
1787.05
1787.03
1787.00

1786.98
1786.96
1786.94
1786.93
1786.95

1786.94
1786.93
1786.91
1786.90
1786.89

1786.88
1786.87
1786.91
1787.03
1787.06

1787.03
1787.01
1786.99
1786.97
1786.95

1786.94
1786.92
1786.91
1786.90
1786.89
1786.88

SEP



DAY

-
QOVOONOE VESWN -

T
VIS WN -

N b b wd wd
O0VO~NO®

RO

LE¥BNR

WATER

1786.77
1786.77
1786.76
1786.77
1786.77

1786.77
1786.77
1786.78
1786.78
1786.78

1786.80
1786.80
1786.79
1786.79
1786.78

STATION NUMBER 351411109170703 (CP-3)—Continued

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CEDAR POINT WELL CLUSTER—Continued

LEVEL, IN METERS

DEC

SEEET
EREEEE

-~ wd D uh

3add #9333
23B38 33BY

g

1786.81

g

1786.81
1786.81

1786.81

aag

.

. .

33333

didddy Fgdd

JAN

1786.85
1786.86
1786.86
1786.86
1786.86

1786.86
1786.85
1786.84
1786.84
1786.84

1786.86
1786.86
1786.87
1786.88
1786.89

1786 .89
1786.89
1786.90
1786.90
1786.90

1786.90
1786.90
1786.90
1786.91
1786.91

1786.92
1786.92
1786.93
1786.93
1786.93
1786.93

ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

FEB

1786.964
1786.94
1786.94
1786.94
1786.94

1786.95
1786.96
1786.96
1786.96
1786.97

1786.98
1786.99
1787.00
1787.00
1787.00

1786.99
1787.00
1787.00
1787.00
1787.01

1787.02
1787.02
1787.02
1787.02
1787.03

1787.03
1787.03
1787.03

MAR

1787.04
1787.05
1787.05
1787.06
1787.06

1787.05
1787.05
1787.05
1787.04
1787.05

1787.07
1787.07
1787.08
1787.07
1787.07

1787.06
1787.06
1787.07
1787.06
1787.05

1787.05
1787.04
1787.02
1787.01
1786.99

1786.98
1786.97
1786.96
1786.95
1786.94
1786.94

APR

1786.93
1786.92
1786.92
1786.92
1786.95

1786.96
1786.97
1786.97
1786.97
1786.97

1786.96
1786.95
1786.93
1786.92
1786.91

1786.90
1786.90
1786.89
1786.88
1786.87

1786.87
1786.87
1786.86
1786.86
1786.85

1786.84
1786.86
1786.87
1786.87
1786.86

MAY

1786.84
1786.84
1786.85
1786.89
1786.89

1786.90
1786.90
1786.89
1786.87
1786.86

1786.84
1786.84
1786.84
1786.83
1786.83

AUG

1786.77
1786.76
1786.76
1786.76
1786.75

1786.75
1786.76
1786.74
1786.73
1786.73

1786.73
1786.72
1786.72
1786.74
1786.82

1786.85
1786.88
1786.88
1786.87
1786.85

1786.88
1786.88
1786.86
1786.84
1786.82

1786.81
1786.80
1786.78
1786.78
1786.77
1786.76

SEP

1786.75
1786.75
1786.78
1786.80
1786.79

1786.84
1786.86
1786.85
1786.86
1786.87

1786.86
1786.84
1786.83
1786.81
1786.79

1786.77
1786.76
1786.78
1786.80
1786.83

1786.87
1786.8¢9
1786.92
1786.93
1786.91

1786.91
1786.90
1786.89
1786.88
1786.87
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DAY

SOPNOE VLN -

- oh b h D
VIS UGN -

d3=Iia

GRURR

2EY¥BIR

ocT

1786.88
1786.90
1786.91
1786.90
1786.88

1786.87
1786.87
1786.85
1786.84
1786.83

1786.82
1786.81
1786.81
1786.80
1786.79

1786.78
1786.77
1786.76
1786.76
1786.91

1786.99
1786.99
1786.99
1786.98
1786.97

1786.96
1786.95
1786.94
1786.94
1786.%
1786.94

WATER LEVEL,

NOV

1786.93
1786.97
1787.01
1786.99
1786.99

1786.98
1787.01
1787.00
1787.01
1787.00

1787.00
1786.99
1786.98
1786.98
1786.96

1786.96
1786.95
1786.94
1786.%
1786.94

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CEDAR POINT WELL CLUSTER—Continued

STATION NUMBER 351411109170703 (CP-3)—Continued

DEC

1786.96
1786.97
1786.98
1786.99
1786.99

1786.98
1786.98
1786.98
1786.97
1786.97

1786.99
1786.99
1787.03
1787.03
1787.03

1787.08
1787.06
1787.05
1787.04
1787.04

1787.03
1787.03
1787.02
1787.03
1787.03

1787.02
1787.02
1787.02
1787.03
1787.06
1787.04

IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE
DAJLY MEAN VALUES

JAN

1787.03
1787.02
1787.02
1787.05
1787. 1

1787.14
1787.19
1787.20
1787.20
1787.19

1787.18
1787.18
1787.18
1787.19
1787.19

1787.18
1787.18
1787.17
1787.18
1787.19

1787.19
1787.18
1787.17
1787.18
1787.18

1787.18
1787.18
1787.18
1787.17
1787.16
1787.17

FEB

1787.17
1787.17
1787.17
1787.17
1787.18

1787.17
1787.19
1787.20
1787.21
1787.22

1787.23
1787.23
1787.23
1787.23
1787.22

1787.21
1787.23
1787.23
1787.19
1787.19

1787.17
1787.17
1787.17
1787.16
1787.15

1787.15
1787.14
1787.17
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1787.20
1787.26
1787.26
1787.23
1787.24

1787.26
1787.24
1787.20
1787.20
1787.20

1787.19
1787.17
1787.17
1787.19
1787.19

1787.20
1787.19
1787.19
1787.19
1787.19

1787.20
1787.20
1787.20
1787.19
1787.18

1787.18
1787.19
1787.21
1787.23
1787.24
1787.22

APR

1787.21
1787.20
1787.21
1787.20
1787.21

1787.21
1787.20
1787.18
1787.17
1787.16

1787.14
1787.16
1787.15
1787.14
1787.12

1787.10
1787.11
1787.13
1787.13
1787.13

1787.13
1787.12
1787.12
1787.11
1787.11

1787.10
1787.10
1787.08
1787.05
1786.98

MAY JUN

1786.95 1786.73
1786.94 1786.73
1786.91 1786.72
1786.90 ===
1786.89 ---

1786.88 ---
1786.87 ---
1786.86 ---
1786.85 .-
1786.84 ---

1786.83 -
1786.82 -
1786.81 -
1786.81 ---
1786.80 .-

1786.80 ---
1786.79 ---
1786.78 ---
1786.78 .-~
1786.77 ---

1786.77 -=-
1786.76 ---
1786.76 ---
1786.75 ---
1786.75 .-

1786.75 ---
1786.74 .-
1786.74 ---
1786.73 ===
1786.73 ---
1786.73 .--

1991



STATION NUMBER—351415109170201

STATION NAME—CP-4

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CEDAR POINT WELL CLUSTER—Continued

LOCATION—Lat 35°14/15%, Long 109°17/02%, in SEANWKNE% sec. 8, T1.21 N., R.29 E., Apache County, Arizona.

ARIZONA WELL NUMBER—(A-21-29)8abcé.

LAND SURFACE ALTITUDE—1792.11 meters above mean sea level.

DAY

SOPNO VIAWN—

-
-

- b
wiswn

NN N ad b wd b
m»NQﬁ OOV

LE¥BIR

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989
DAILY MEAN VALUES

FEB

MAR

APR

MAY JUN JuL

--- 1786.93
-~ 1786.92

- 1786.92
--- 1786.91
--- 1786.91
-~ 1786.91
---  1786.91

-~ 1786.90
--- 1786.90

.- —ee .ew
cow cew --w
e oemw .-
- cew .-
.o cea .ee
cew cee aew
cee ocwe .on
- cee e
cwm e -
.- -ew e
cew cew cwe
- o= -
- --w --w
.- - .e-

1787.14
1787.13
1787.12

1787.10
1787.09
1787.09
1787.07
1787.07
1787.06

SEP

1787.05
1787.04
1787.04
1787.04
1787.03

1787.06
1787.08
1787.07
1787.06
1787.06

1787.04
1787.04
1787.03
1787.02
1787.01

1787.01
1787.01
1787.00
1787.00
1786.99

1786.99
1786.98
1786.97
1786.97
1786.97

1786.96
1786.96
1786.96
1786.96
1786.95
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GROUND-WATER DATA—Continued
DAILY WATER LEVELS—Continued
CEDAR POINT WELL CLUSTER—Continued

STATION NUMBER 351415109170201 (CP-4)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DAY ocT NOv DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1 1786.94 1786.90 1786.93 1786.97 1787.03 1787.12 1787.07 1787.00 1786.93 1786.84 1786.99 1786.9%
2 1786.94 --- 1786.93 1786.97 1787.04 1787.12 1787.06 1786.99 1786.91 1786.84 1786.98 1786.94
3 1786.94 --- 1786.92 1786.97 1787.04 1787.12 1787.06 1787.00 1786.91 1786.84 1786.97 1786.96
& 1786.94 --- 1786.93 1786.97 1787.04 1787.13 1787.06 1787.00 1786.91 1786.83 1786.97 1786.96
5 1786.94 --- 1786.93 1786.97 1787.04 1787.13 1787.07 1787.01 1786.91 1786.83 1786.96 1786.96
6 1786.93 --- 1786.93 1786.97 1787.04 1787.13 1787.07 1787.02 1786.90 1786.83 1786.96 1786.98
7 1786.93 --- 1786.93 1786.97 1787.05 1787.13 1787.07 1787.02 1786.90 1786.83 1786.96 1787.00
8 1786.93 --- 1786.93 1786.97 1787.05 1787.13 1787.08 1787.01 1786.90 1786.83 1786.95 1787.00
9 1786.93 --- 1786.93 1786.97 1787.05 1787.13 1787.08 1787.01 1786.90 1786.86 1786.9% 1787.02
10 1786.93 --- 1786.94 1786.97 1787.06 1787.13 1787.08 1787.00 1786.89 1786.87 1786.94 1787.02
11 1786.93 --- 1786.94 1786.97 1787.07 1787.14 1787.08 1787.00 1786.89 1786.90 1786.9% 1787.02
12 1786.93 --- 1786.94 1786.98 1787.07 1787.14 1787.07 1786.99 1786.89 1786.92 1786.93 1787.01%
13 1786.93 --- 1786.94 1786.99 1787.08 1787.15 1787.07 1786.99 1786.89 1786.94 1786.93 1787.01
16 1786.93 --- 1786.94 1786.99 1787.09 1787.15 1787.06 1786.99 1786.88 1786.99 1786.93 1786.99
15 1786.93 --- 1786.94 1786.99 1787.09 1787.15 1787.05 1786.98 1786.88 1787.00 1786.96 1786.98
16 1786.92 --- 1786.94 1787.00 1787.08 1787.14 1787.05 1786.97 1786.87 1787.02 1786.99 1786.97
17 1786.91 --- 1786.94 1787.00 1787.09 1787.15 1787.04 1786.97 1786.87 1787.02 1787.01 1786.96
18 1786.91 1786.91 1786.9¢ 1787.00 1787.09 1787.15 1787.04 1786.97 1786.87 1787.04 1787.02 1786.96
19 1786.91 1786.91 1786.94 1787.00 1787.09 1787.14 1787.03 1786.97 1786.87 1787.05 1787.02 1786.96
20 1786.90 1786.92 1786.94 1787.00 1787.09 1787.14 1787.03 1786.96 1786.86 1787.05 1787.01 1786.98
21  1786.90 1786.92 1786.94 1787.01 1787.09 1787.14 1787.02 1786.96 1786.86 1787.06 1787.02 1787.01
22 1786.90 1786.92 1786.94 1787.01 1787.10 1787.13 1787.02 1786.96 1786.86 1787.06 1787.04 1787.02
23 1786.91 1786.93 1786.95 1787.02 1787.10 1787.13 1787.02 1786.96 1786.86 1787.05 1787.03 1787.05
26 1786.91 1786.93 1786.96 1787.02 1787.10 1787.12 1787.01 1786.9%4 1786.86 1787.05 1787.02 1787.06
25 1786.91 1786.93 1786.96 1787.02 1787.10 1787.11 1787.01 1786.94 1786.86 1787.05 1787.01 1787.06
26 1786.91 1786.93 1786.96 1787.02 1787.10 1787.10 1787.01 1786.94 1786.86 1787.04 1787.00 1787.06
27 --- 1786.93 1786.96 1787.02 1787.11 1787.10 1787.00 1786.94 1786.84 1787.03 1786.98 1787.06
28 --- 1786.93 1786.96 1787.02 1787.12 1787.09 1787.01 1786.94 1786.84 1787.02 1786.98 1787.06
29 1786.91 1786.93 1786.97 1787.02 --- 1787.09 1787.01 1786.93 1786.84 1787.01 1786.97 1787.04
30 1786.90 1786.93 1786.97 1787.03 --- 1787.07 1787.00 1786.93 1786.84 1787.00 1786.96 1787.04
31 1786.90 --- 1786.97 1787.03 --- 1787.07 --- 1786.93 --- 1786.99 1786.95 .-
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DAY

-
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N b b ad b - d o b b
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oCT

1787.04
1787.05
1787.06
1787.05
1787.05

1787.04
1787.03
1787.01
1787.01
1787.00

1786.99
1786.98
1786.98
1786.97
1786.96

1786.96
1786.95
1786.94
1786.94
1787.02

1787.08
1787.09
1787.09
1787.08
1787.07

1787.07
1787.07
1787.06
1787.06
1787.06
1787.05

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CEDAR POINT WELL CLUSTER—Continued

STATION NUMBER 351415109170201 (CP-4)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE 1991
DAILY MEAN VALUES

NOV

1787.05
1787.07
1787.10
1787.09
1787.09

1787.09
1787.10
1787.10
1787.11
1787.11

1787.10
1787.10
1787.10
1787.09
1787.09

1787.08
1787.07
1787.07
1787.07
1787.07

1787.06
1787.05
1787.06
1787.06
1787.06

1787.08
1787.09
1787.09
1787.09
1787.08

DEC

1787.07
1787.08
1787.09
1787.09
1787.09

1787.09
1787.09
1787.09
1787.09
1787.09

1787.09
1787.09
1787.12
1787.13
1787.13

1787.16
1787.16
1787.15
1787.15
1787.15

1787.14
1787.14
1787.13
1787.14
1787.14

1787.14
1787.13
1787.13
1787.14
1787.16
1787.16

JAN

1787.15
1787.14
1787.13
1787.15
1787.18

1787.21
1787.25
1787.27
1787.28
1787.29

1787.29
1787.29
1787.29
1787.30
1787.30

1787.30
1787.30
1787.30
1787.30
1787.30

1787.30
1787.30
1787.29
1787.29
1787.30

1787.30
1787.30
1787.30
1787.29
1787.28
1787.28

FEB

1787.29
1787.29
1787.29
1787.29
1787.30

1787.30
1787.31
1787.32
1787.33
1787.33

1787.33
1787.34
1787.33
1787.35
1787.35

1787.34
1787.35
1787.34
1787.32
1787.32

1787.31
1787.30
1787.30
1787.29
1787.28

1787.28
1787.28
1787.29

MAR

1787.32
1787.35
1787.35
1787.35
1787.36

1787.37
1787.36
1787.34
1787.33
1787.33

1787.32
1787.30
1787.30
1787.31
1787.31

1787.32
1787.31
1787.32
1787.32
1787.32

1787.32
1787.32
1787.33
1787.32
1787.32

1787.32
1787.31%
1787.33
1787.35
1787.35
1787.35

APR

1787.35
1787.34
1787.34
1787.33
1787.33

1787.33
1787.33
1787.31
1787.29
1787.29

1787.27
1787.26
1787.26
1787.25
1787.24

1787.3
1787.22
1787.23
1787.23
1787.24

1787.24
1787.23
1787.23
1787.22
1787.22

1787.22
1787.21
1787.20
1787.18
1787.16

MAY JUN JuL AUG SEP

1787.15  1786.94 --- .- .-
1787.13  1786.9 --- .- .--
1787.11 1786.93 --- --- -e-
1787.10 .- --- .- .--
1787.09 .- --- .e- .--

1787.08 .- .- .- .-
1787.07 .-- .- --- .--
1787.07 .- .- .- .-
1787.06 .- .-- .- .--
1787.05 .- .e- .- .e-

1787.04 .- .-- --- .-
1787.03 - .-- --- -
1787.03 .- .-- .- -
1787.02 .e- .- .- -
1787.01 .- - .- -

1787.01 .- .- .- .-
1787.00 --- -- .- .e-
1786.99 --- .- --- -
786,99 --- .- .- .e-
1786.99 .- .- .- .-

1786.98 - - .- .-
1786.97 .- - .- .-
1786.97 .- .- .- .-
1786.97 .- .- .- .-
1786.96 - .- .- -

1786.96 .- .- - .-
1786.96 .- -- .- .-
1786.95 .- .- --- --
1786.94 .- .- .- .-
1786.94 .-- .- .- .-
1786.94 --- .- .- .--
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STATION NUMBER—351410109170201

STATION NAME—CP-5

GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CEDAR POINT WELL CLUSTER—Continued

LOCATION—Lat 35°14701/ Long 109°17702%, in SEXSEWNE% sec. 8, T.21 N., R.29 E., Apache County, Arizona.

ARIZONA WELL NUMBER—(A-21-29)8addt.

LAND SURFACE ALTITUDE—1791.71 meters above mean sea level.

DAY

SOMNE VEWN-

N = - - d b wh b
OOV ~NO VIS WN =

RRURD

W W NN
..ogonﬂo

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989
DAILY MEAN VALUES

DEC

JAN

FEB
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MAR

APR

-ee

JUN

JUuL

1786.67
1786.67

1786.66
1786.66
1786.66
1786.65
1786.65

1786.65
1786.65
1786.65
1786.65
1786.65

1786.64
1786.64
1786.64
1786.63
1786.63

AUG

1786.76
1786.76
1786.76
1786.76

1786.75
1786.74
1786.74
1786.73
1786.73
1786.72

SEP

1786.71
1786.71
1786.70
1786.70
1786.70

1786.70
1786.70
1786.71
1786.71
1786.71

1786.71
1786.70
1786.70
1786.69
1786.68

1786.68
1786.68
1786.68
1786.68

1786.67
1786.67
1786.67
1786.66
1786.66

1786.65
1786.65
1786.65
1786.65
1786.65



GROUND-WATER DATA—Continued

DAILY WATER LEVELS—Continued

CEDAR POINT WELL CLUSTER—Continued

STATION NUMBER 351410109170201 (CP-5)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1 1786.65 --- 1786.64 1786.78 1786.71 --- 1786.76 --- 1786.65 1786.57 1786.61 1786.60
2 1786.65 --- 1786.63 1786.78 1786.71 --- 1786.76 --- 1786.64 1786.57 1786.60 1786.60
3  1786.64 --- 1786.63 1786.78 1786.71 ... --- --- 1786.64 1786.57 1786.60 1786.60
4 1786.64 --- 1786.63 1786.78 1786.73 --- --- 1786.71 1786.64 1786.57 1786.60 1786.60
5 1786.64 ==~ 1786.63 1786.79 1786.73 --- --- 1786.72 1786.63 1786.55 1786.60 1786.60
6 1786.63 --- 1786.64 1786.80 --- .- --- 1786.73 1786.63 1786.55 1786.59 1786.61
7 1786.63 --- 1786.63 1786.80 --- 1786.80 --- 1786.73 1786.63 1786.55 1786.58 1786.62
8 1786.63 --- 1786.63 1786.81 --- 1786.80 --- 1786.73 1786.62 1786.55 1786.58 1786.63
9 1786.63 --- 1786.63 1786.82 --- 1786.81 --- 1786.72 1786.62 1786.56 1786.58 1786.63
10 1786.63 =-- 1786.63 1786.83 --- 1786.81 --- 1786.71 1786.62 1786.57 1786.58 1786.63
11 1786.63 --- 1786.63 1786.83 --- 1786.81 --- 1786.71 1786.61 1786.58 1786.58 1786.63
12 1786.63 --- 1786.63 1786.83 --- 1786.81 --- 1786.71 1786.61 1786.58 1786.58 1786.64
13 1786.63 --- 1786.63 1786.84 --- 1786.81 --= 1786.71 1786.61 1786.60 1786.58 1786.63
14 1786.63 --- 1786.64 1786.84 --- 1786.81 === 1786.70 1786.60 1786.61 1786.58 1786.63
15 1786.63 --- 1786.65 1786.84 --- 1786.81 --- 1786.70 1786.60 1786.62 1786.58 1786.62
16 1786.63 --- 1786.65 1786.84 --- 1786.81 === 1786.70 1786.60 1786.63 1786.60 1786.62
17 1786.63 --- 1786.65 1786.76 --- 1786.82 --- 1786.70 1786.60 1786.63 1786.61 1786.61
18  1786.62 1786.62 1786.65 1786.68 --- 1786.83 --- 1786.69 1786.60 1786.63 1786.62 1786.61
19 1786.62 1786.63 1786.65 1786.68 --- 1786.82 --- 1786.68 1786.60 1786.63 1786.63 1786.61
20 1786.62 1786.63 1786.65 1786.68 --- 1786.83 --- 1786.68 1786.60 1786.63 1786.63 1786.61
21 1786.62 1786.63 1786.65 1786.69 ==~ 1786.82 --- 1786.68 1786.59 1786.63 1786.63 1786.62
22 1786.62 1786.63 1786.65 1786.70 === 1786.81 --- 1786.68 1786.58 1786.64 1786.64 1786.63
23 1786.62 1786.63 1786.65 1786.70 --- 1786.81 -=- 1786.67 1786.58 1786.64 1786.65 1786.564
26 1786.62 1786.63 1786.65 1786.70 --- 1786.81 --- 1786.67 1786.58 1786.63 1786.65 1786.65
25 1786.63 1786.63 1786.66 1786.70 --- 1786.81 --- 1786.67 1786.58 1786.63 1786.64 1786.65
26 1786.62 1786.63 17858.66 1786.70 --- 1786.80 --- 1786.66 1786.58 1786.63 1786.64 1786.66
27 --- 1786.63 1786.66 1786.70 --- 1786.80 --- 1786.66 1786.58 1786.63 1786.63 1786.66
28 --- 1786.63 1786.66 1786.71 --- 1786.79 --- 1786.66 1786.58 1786.63 1786.62 1786.66
29 --- 1786.63 1786.67 1786.71% --- 1786.78 -=- 1786.65 1786.57 1786.62 1786.62 1786.66
30 --- 1786.64 1786.67 1786.71 --- 1786.78 --- 1786.65 1786.57 1786.62 1786.61 1786.66
31 ... ==~ 1786.67 1786.71% --- 1786.77 --- 1786.65 --- 1786.61 1786.61 .-~
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GROUND-WATER DATA—Continued
DAILY WATER LEVELS—Continued
CEDAR POINT WELL CLUSTER—Continued

STATION NUMBER 351410109170201 (CP-5)—Continued

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE 1991

DAILY MEAN VALUES

DAY ocT NoV DEC JAN FEB MAR APR MAY JUN JuL
1 1786.66 --- 1786.71 1786.76 1786.86 1786.89 1786.91 .- --- .-
2 1786.66 --- 1786.71 1786.76 1786.86 1786.89 1786.91 .- .- .-
3 1786.66 --- 1786.71 1786.76 1786.86 1786.89 1786.91 .e- .- ..-
4 1786.67 1786.70 1786.71 1786.76 1786.86 1786.90 1786.91 .- - .-
5 1786.67 1786.70 1786.71 1786.77 1786.86 1786.90 1786.92 -e- .- .-
6 1786.67 1786.70 1786.72 1786.77 1786.86 1786.90 1786.92 .o .- .-
7 1786.67 1786.71 1786.73 1786.78 1786.86 1786.90 1786.92 .- .- .-
8 1786.66 1786.71 1786.73 1786.80 1786.86 1786.90 1786.91 .- .- ce-
9 1786.65 1786.71 1786.73 1786.80 1786.87 1786.90 1786.90 .- .- .-
10 1786.65 1786.71 1786.73 1786.81 1786.87 1786.90 1786.91 .- .- .ee
11 1786.65 1786.71 1786.73 1786.81 1786.87 1786.90 .-- .a- .e-
12 1786.65 1786.71 1786.73 1786.81 1786.87 1786.90 .en .- ——-
13 1786.65 1786.71 1786.73 1786.83 1786.88 1786.90 .e- .- a—-
1% 1786.64 1786.71 1786.73 1786.83 1786.89 1786.90 .- ——-
15 1786.63 1786.71 1786.73 1786.83 1786.89 1786.90 aee .- .-
16 1786.63 1786.71 1786.74 1786.83 1786.89 1786.90 .e= .- -
17 --- 1786.71 1786.74 1786.83 1786.89 1786.90 .es .- —.-
18 === 1786.71 1786.75 1786.84 1786.89 1786.90
19 --- 1786.71 1786.75 1786.84 1786.89 1786.90 - .- .-
20 --- 1786.71 1786.75 1786.84 1786.89 1786.90 .e- .. .-
21 -=- 1786.71 1786.75 1786.84 1786.89 1786.90
22 --- 1786.71 1786.76 1786.84 1786.89 1786.90 .- ——
a3 <=~ 1786.71 1786.75 1786.84 1786.89 1786.90 aus .e- ee-
2% --- 1786.71 1786.76 1786.84 1786.88 1786.90
25 --- 1786.71 1786.76 1786.84 1786.87 1786.90 .es .e- —--
26 --- 1786.71 1786.76 1786.85 1786.87 1786.90 .e- -—- .-
27 --- 1786.71 1786.76 1786.86 1786.87 1786.90 .ee ae- .-
28 --- 1786.71 1786.76 1786.86 1786.87 1786.90 .e- .- ---
29 --- 1786.71 1786.76 1786.86 ~-- 1786.91
30 --- 1786.71 1786.76 1786.85 - 1786.91 --- .- ---
31 --- 1786.76 1786.86 -~ 1786.91
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GROUND -WATER DATA—Continued

DAILY WATER LEVELS—Continued
QUERINO ROAD WELL CLUSTER

STATION NUMBER—351519109161502
STATION NAME—QR-2

LOCATION—Lat 35°15719", Long 109°16’15%, in SEXSE%SW% sec. 33, T1.22 N., R.29 E., Apache County, Arizona.
ARI2ONA WELL NUMBER—(A-22-29)33cdd2.

LAND SURFACE ALTITUDE—1796.61 meters above mean sea level.

WATER LEVEL, IN METERS ABOVE MEAN SEA LEVEL, JULY 1989 TO SEPTEMBER 1989
DAILY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

.- -e- --- --- --- --- .- --- --- --- --- 1793.46
- .- .- .- .- .- .e- .- --- 1793.26 .-+ 1793.45
- .- .- .- .- .- -- .es --- 1793.25 --- 1793.44
- .- .- .- .- .- - .ee --- 1793.25 .-~ 1793.43
.- .- .- .- .- .- .es .e- - 1793.24 --- 1793.43

1793.25 --- 1793.51
--- --- --- --- --- .- --- --- .- 1793.24 --- 1793.59
--- --- -e- .- --- --- --- --- --- 1793.24 --- 1793.60
--- .- -e- .- --- --- .- --- --- 1793.24 --- 1793.59
--- --- --- .- --- --- .- -e- --- --- --- 1793.57
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DAY

-l
OOV®~NO VIS UWN -

ocT

1793.35
1793.34
1793.34
1793.34
1793.34

1793.38
1793.42
1793.44
1793.44
1793.46

1793.46
1793.46
1793.46
1793.47
1793.47

1793.46
1793.45
1793.43
1793.44
1793.46

1793.47
1793.49
1793.49
1793.50
1793.51

1793.51
1793.51
1793.51
1793.52
1793.52

WATER

NOV

1793.52
1793.53
1793.53
1793.53
1793.53

1793.54
1793.54
1793.54
1793.54
1793.55

1793.56
1793.56
1793.56
1793.56

1793.56
1793.57
1793.57
1793.57
1793.57

1793.57
1793.57
1793.59
1793.5¢9
1793.59

1793.59
1793.59
1793.58
1793.58
1793.59

GROUND-WATER DATA—Cont {nued

DAILY WATER LEVELS—Continued

QUERINO ROAD WELL CLUSTER—Continued

STATION NUMBER 351519109161502 (QR-2)—Continued

LEVEL, IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1989 TO SEPTEMBER 1990
DAILY MEAN VALUES

DEC

1793.59
1793.59
1793.59
1793.59
1793.60

1793.62
1793.62
1793.62
1793.64
1793.64

1793.64
1793.64
1793.65
1793.65
1793.66

1793.66
1793.66
1793.67
1793.66
1793.67

1793.67
1793.68
1793.69
1793.69
1793.70

1793.70
1793.70
1793.7
1793.72
1793.72
1793.72

JAN

1793.72
1793.72
1793.72
1793.72
1793.72

1793.71
1793.71
1793.71
1793.70
1793.71

1793.72
1793.73
1793.73
1793.74
1793.74

1793.74
1793.75
1793.75
1793.75
1793.75

1793.75
1793.76
1793.77
1793.77
1793.77

1793.77
1793.77
1793.78
1793.78
1793.78
1793.79

FEB

1793.79
1793.79
1793.78
1793.80
1793.80

1793.80
1793.80
1793.80
1793.81
1793.82

1793.83
1793.85
1793.85
1793.85
1793.84

1793.82
1793.83
1793.83
1793.83
1793.85

1793.85
1793.85
1793.84
1793.83
1793.83

1793.83
1793.83
1793.83
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MAR

1793.85
1793.85
1793.86
1793.85
1793.84

APR

1793.69
1793.71

1793.73
1793.72
1793.74
1793.73
1793.71

1793.70
1793.69
1793.65
1793.63
1793.61

1793.60
1793.58
1793.57
1793.56
1793.54

1793.54
1793.53
1793.52
1793.51
1793.51

1793.51
1793.56
1793.60
1793.59
1793.57

MAY

1793.54
1793.53
1793.57
1793.62
1793.64

1793.64
1793.64
1793.62
1793.58
1793.56

1793.53
1793.51
1793.50
1793.49
1793.48

1793.47
1793.46
1793.46
1793.44
1793.44

1793.43
1793.43
1793.42
1793.41
1793.41

1793.40
1793.40
1793.39
1793.38
1793.38
1793.38

JUN

1793.37
1793.36
1793.36
1793.35
1793.35

1793.34
1793.34
1793.33
1793.33
1793.33

1793.32
1793.35
1793.37
1793.37
1793.35

1793.34
1793.33
1793.31
1793.31
1793.31

1793.30
1793.30
1793.30
1793.29
1793.28

1793.28
1793.28
1793.27
1793.27
1793.27

JuL

1793.26
1793.25
1793.25
1793.24
1793.24

1793.24
1793.27
1793.33
1793.39
1793.43

1793.49
1793.52
1793.56
1793.53
1793.38

1793.29
1793.23
1793.26
1793.22
1793.20

1793.19
1793.17
1793.14
1793.17
1793.15

1793.30
1793.31
1793.32

1793.29
1793.25
1793.22
1793.19
1793.16

1793.14
1793.15
1793.18
1793.21
1793.26

1793.32
1793.32
1793.37
1793.34
1793.29

1793.25
1793.23
1793.21
1793.20
1793.19



DAY

VIS WN -

ocr

1793.20
1793.22
1793.24
1793.21
1793.19

1793.17
1793.17
1793.16
1793.14
1793.14

1793.13
1793.12
1793.12
1793.11
1793.10

1793.10
1793.08
1793.07
1793.08
1793.38

1793.43
1793.38
1793.36
1793.34
1793.32

1793.31
1793.30
1793.28
1793.28
1793.27
1793.27

WATER LEVEL,

Nov

1793.27
1793.31
1793.35
1793.34
1793.35

1793.34
1793.37
1793.35
1793.34
1793.34

1793.33
1793.32
1793.31
1793.30
1793.30

1793.29
1793.28
1793.28
1793.28
1793.28

1793.28
1793.28
1793.28
1793.28
1793.29

1793.32
1793.32
1793.31
1793.31
1793.31

GROUND -WATER DATA—Continued

DAILY WATER LEVELS—Continued

QUERINO ROAD WELL CLUSTER—Continued

STATION NUMBER 351519109161502 (QR-2)—Continued

DEC

1793.31
1793.31
1793.31
1793.31
1793.31

1793.31
1793.31
1793.31
1793.31
1793.31

1793.31
1793.32
1793.37
1793.37
1793.37

1793.42
1793.39
1793.38
1793.37
1793.38

1793.38
1793.38
1793.38
1793.38
1793.38

1793.3¢9
1793.39
1793.39
1793.42
1793.42
1793.41

IN METERS ABOVE MEAN SEA LEVEL, OCTOBER 1990 TO JUNE 1991
DAILY MEAN VALUES

JAN

1793.461
1793.40
1793.40
1793.43
1793.46

1793.53
1793.67
1793.68
1793.66
1793.63

1793.59
1793.55
1793.53
1793.51
1793.50

1793.49
1793.47
1793.45
1793.45
1793.45

1793.44
1793.44
1793.44
1793.43
1793.44

1793.44
1793.44
1793.45
1793.47
1793.44
1793.45

FEB

1793.45
1793.44
1793.43
1793.43
1793.43

1793.43
1793.45
1793.48
1793.51
1793.52

1793.53
1793.53
1793.56
1793.60
1793.58

1793.54
1793.57
1793.53
1793.47
1793.45

1793.42
1793.41
1793.40
1793.38
1793.37

1793.36
1793.35
1793.39

MAR

1793.46
1793.53
1793.56
1793.52
1793.50

1793.56
1793.54
1793.50
1793.47
1793.44

1793.42
1793.40
1793.40
1793.41
1793.42

1793.42
1793.40
1793.40
1793.41
1793.41

1793.42
1793.43
1793.43
1793.42
1793.40

1793.40
1793.42
1793.45
1793.48
1793.49
1793.47

APR

1793.46
1793.45
1793.46
1793.46
1793.46

1793.44
1793.43
1793.42
1793.41
1793.39

1793.37
1793.38
1793.38
1793.37
1793.35

1793.33
1793.34
1793.37
1793.39
1793.39

1793.38
1793.38
1793.37
1793.36
1793.35

1793.35
1793.34
1793.32
1793.31
1793.28

MAY JUN JuL AUG SEP

1793.25 1792.91 --- --- ---
1793.23  1792.91 --- --- ---
1793.20 1792.91 --- --- ---
1793.18 --- --- --- ---
1793.16 --- --- --- ---

1793.15 --- --- --- ---
1793.13 --- --- --- ---
1793.12 --- --- --- ---
1793.10 --- --- --- ---
1793.09 --- --- --- ---

1793.07 --- -e- --- ---
1793.05 --- --- --- ---
1793.05 --- --- --- ---
1793.03 --- --- --- ---
1793.02 --- --- --- ---

1793.01 --- --- --- ---
1793.01 -e- --- --- ---
1792.99 --- -e- --- ---
1792.99 --- --- --- ---
1792.98 --- --- --- ---

1792.97 --- --- --- ---
1792.96 --- --- --- .-
1792.96 --- --- --- ---
1792.95 --- --- --- ---
1792.94 --- -e- --- ---

1792.94 --- --- --- ---
1792.94 --- --- --- ---
1792.92 --- --- --- ---
1792.92 .-~ --- --- ---
1792.92 --- --- --- ---
1792.91 --- --- --- ---
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GROUND-WATER DATA—Cont {nued

DISCRETE WATER LEVELS

STATION NUMBER STATION NAME DATE

TINE

LAND
SURFACE
ALTITUDE
(METERS)

CHAMBERS WELL CLUSTER

351043109270301 Cu-1 09-30-88
10-28-88
10-29-88
06-07-89
09-01-89
09-11-89
11-02-89
11-16-89
01-11-90
02-07-90
03-07-90
04-04-90
05-02-90
07-27-90
09-06-90
10-30-90
12-05-90
01-16-91
03-04-91
04-11-91
06-05-91

351043109270302 cu-2 07-29-89
09-01-89
09-11-89
11-02-89
11-16-89
12-07-89
01-11-90
02-07-90

2222292833888

"

* .
NIR8RS

D)
oNo
"o

BRE2333I9RRE
\'.n.-

351043109270303 cu-3 07-

12-07-
01-11-

233333333

&8
[~ X~}
SN
33

05-17-90
07-27-90
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1400
1600
1500
0945
1355
1020
1205
1655
1045
1230
1215
1530
1320
1630
1015
1705
1235
1545
0850

1147
1605
1500
1445
1538
1400
1305
1240
1545
1020
1430
1130
1400

1744 .22

1743.88
1743.85

1744.35
1744.31

1744.35
1743.87

WATER
LEVEL
(MEAN SEA
LEVEL)
(METERS)

1739.81
1739.80
1739.80
1739.79
1739.73
1739.75
1739.74
1739.74
1739.77
1739.83
1739.85
1739.84
1739.80
1739.42
1739.31
1739.25
1739.24
1739.33
1739.40
1739.48
1739.32

1740.43
1740.10
1740.13
1740.13
1740.13
1740.16
1740.17
1740.22
1740.25
1740.22
1740.17
1740.12
1739.79
1739.86
1739.65
1739.66
1739.82
1739.93
1739.92
1739.70

1740.43
1740.06
1740.10
1740.09
1740.10
1740.16
1740.12
1760.14
1740.20
1740.22
1740.19
1740.14
1740.07
1739.78

DEPTH
BELOW
LAND
SURFACE
(WATER
LEVEL)
(METERS)

¢ e o 9 o v o ®

BNRBILNBILHBLEEISERAE

bbbbbbﬁbbf\bbbbl\‘\&“h&b
.

AR AR

.

UGS E WAL W WU W W W W W
FANESSSRUBUBAEINANIAS

. .

SBABSIANTNNNNS

SUUWUHUWUHWUWELATS W
e . .



STATION NUMBER

351043109270303
(Cont inued)

351038109270801

351038109270802

STATION NAME

cw-3

Ccu-4

Cw-5

GROUND-WATER DATA—Continued

DISCRETE WATER LEVELS—Continued

DATE

TIME

LAND
SURFACE
ALTITUDE
(METERS)

CHAMBERS WELL CLUSTER—Continued

09-06-90
10-30-90
12-05-90
01-16-91
03-04-91
04-11-91
06-05-91

2553

) L ] [
223822933

$
22222332223322388833888

L]
SSRFFULRISRS

BRE23338IFRE823 2239

05-02-90
07-27-90
09-06-90
10-30-90
10-31-90
12-05-90
01-16-91
03-04-91
04-11-91
06-05-91

1130
1530
1000
1630
1305
1730

1150
1530
0910
1510
1400
1130
1530
1045
1735
1345
1705
0920

1550
1400
1500
1245
1330
1000
1145
1530
0915
1500
1400
1130
1530
1350
1050
1740
1345
1710
0925

1743.09

1743.02

DEPTH
WATER BELOW
LEVEL LAND
(MEAN SEA SURFACE
LEVEL) (WATER
(METERS) LEVEL)
(METERS)
1739.83 4.04
1739.64 4.23
1739.62 4.25
1739.80 4£.07
1739.90 3.97
1739.88 3.99
1739.66 .21
1739.69 3.40
1739.65 3.45
1739.74 3.36
1739.66 3.44
1739.59 3.51
1739.61 3.48
1739.61 3.48
1739.59 3.51
1739.63 3.47
1739.66 3.43
1739.69 3.40
1739.71 3.38
1739.70 3.39
1739.66 3.43
1738.56 4.53
1738.58 4.52
1738.61 4.48
1738.61 4.49
1738.9 4.16
1739.02 4.08
1739.11 3.98
1739.18 3.92
1739.16 3.93
1739.57 3.46
1739.52 3.51
1739.64 3.38
1739.44 3.58
1739.43 3.59
1739.47 3.55
1739.45 3.57
1739.45 3.57
1739.48 3.54
1739.50 3.52
1739.57 3.46
1739.59 3.43
1739.55 3.47
1739.49 3.53
1739.15 3.88
1738.97 4.05
1738.97 4.05
1738.96 4.06
1739.11 3.91
1739.22 3.80
1739.23 3.7
1738.97 4.05
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GROUND-WATER DATA—Cont inued

DISCRETE WATER LEVELS—Continued

STATION NUMBER STATION NAME DATE

CHAMBERS WELL CLUSTER—Continued

351038109270803 -6 07-02-89
07-27-89
09-01-89
09-11-89
11-02-89

82R22833395%
8222348438
222233382233

351039109270001 -7

88
a8
88
89
89
89
89
89
12-07-89
90
90
90
90
90
90
90
90
90

351039109270002 -8
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TIME

1056
1555
1500
1144
1315
0955
1120
1530
0925
1505
1315
1600
1130
1530
1115
1745
1350
1815
0935

1520
1500
1600
1150
0925
1015
1515

LAND
SURFACE
ALTITUDE
(METERS)

1763.14

1748.75

1748.88

MATER
LEVEL

(MEAN SEA

LEVEL)

(METERS)

1739.32
1739.31
1739.39
1739.43
1739.40
1739.41
1739.43
1739.45
1739.51
1739.55
1739.51
1739.44
1739.11
1739.10
1738.92
1738.98
1739.06
1739.17
1739.18
1738.92

1739.83
1739.80
1739.83
1739.7%
1739.70
1739.75
1739.74
1739.76
1739.76
1739.78
1739.83
1739.87
1739.84
1739.77
1739.43
1739.44
1737.27
1739.27
1739.57
1739.41
1739.52
1739.52
1739.28

1739.84
1739.83
1739.79
1739.75
1739.72
1739.76
1739.74
1739.76
1740.07
1739.78
1738.62
1739.87

DEPTH
BELOW
LAND
SURFACE
(WATER
LEVEL)
(METERS)

S
NISBINRR'IUTATAAANIESR

rublUsssuNggEeRg8283R3RRe

oao-aavo;o-o-oe-ua

-b 00 «b b b
SRSRIRRIEEER

-
VOO0O®PMOVOOVOO0OVOO



GROUND -WATER DATA—Continued

DISCRETE WATER LEVELS—Continued

DEPTH
WATER BELOW
LAND LEVEL LAND
SURFACE (MEAN SEA SURFACE
ALTITUDE LEVEL) (WATER
STATION NUMBER STATION NAME DATE TIME (METERS) (METERS) LEVEL)
(METERS)

CHAMBERS WELL CLUSTER—Cont inued

351039109270002 cw-8 04-04-90 0820 1739.83 9.04
(Continued) 05-02-90 1615 1739.78 9.10
07-27-90 1400 1739.44 9.44
09-06-90 1130 1739.44 9.44
10-18-90 1600 1739.76 9.11
11-01-90 1800 1739.44 9.60
12-05-90 1210 1739.88 9.00
01-16-91 1605 1739.41 9.47
03-04-91 1335 1739.52 9.36
04-11-91 1655 1739.53 9.35
06-05-91 0945 1739.29 9.59
351039109270003 -9 07-27-89 1250 1748.81 1739.62 9.19
09-01-89 1530 1739.69 9.12
09-11-89 -~ 1739.72 9.09
11-02-89 1500 1739.11 9.10
11-15-89 0940 .- -
11-16-89 1330 -- -
12-07-89 1130 1739.73 9.07
01-11-90 1040 1739.76 9.04
02-07-90 1100 -- -
02-09-90 1300 -- .-

03-07-90 1615 -~ --
04-04-90 0830 .- -~
05-02-90 1800 - -
05-17-90 1415 .- .-
07-27-90 1430 -- .-
09-06-90 1445 - -

10-18-90 1445 1739.24 9.57
11-01-90 1800 1739.24 9.57
12-05-90 1215 1739.24 9.57
01-16-91 1600 1739.38 9.43
03-04-91 1340 1739.49 9.32
04-11-91 1650 1739.80 9.01
06-05-91 0950 1739.26 9.55

ADOT WELL CLUSTER

351140109220901 AD-1 06-29-89 .- 1766.23 1761.01 5.22
© 09-01-89 1340 1761.35 4.88
09-11-89 1330 1761.36 4.88
11-02-89 1400 1761.06 5.18
11-14-89 -~ 1761.03 5.20
12-07-89 1600 1760.93 5.30
01-10-90 1635 1760.81 5.43
02-06-90 1755 1760.84 5.39
03-08-90 0915 1760.91 5.33
04-03-90 1805 1760.87 5.36
05-01-90 1630 1760.77 5.46
07-27-90 1030 1760.67 5.56
09-05-90 1500 1760.79 5.44
10-13-90 .- 1760.87 5.36
11-03-90 1430 1760.89 5.34
12-04-90 1315 1761.10 5.44
01-17-91 1425 1760.87 5.36
03-04-91 1815 1761.15 5.08
04-11-91 1620 1761.46 &.77
06-04-91 1550 1761.00 5.23
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GROUND-WATER DATA—Continued

DISCRETE WATER LEVELS—Continued

STATION NUMBER STATION NAME DATE

ADOT WELL CLUSTER—Continued

351140109220403 AD-3 06-29-89
07-13-89
07-27-89
09-01-89
09-11-89

351144 109220701 AD-4

2339988825 2838%
2838888883883%3%%%

12-04-90
01-17-91
03-04-91
04-11-91
06-04-91

351139109221301 AD-5 07-13-89
07-26-89
09-01-89
09-11-89
11-02-89
11-13-89
11-14-89
11-15-89
12-07-89
01-10-90
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TIME

1130
1324
1350
1300
1020
1400
1545
1600
1640
0750
1115
1800
1550
0940
1130
1530
0930
1530
1350
1500
1820
1435
1600

1415
1345
1445
1730
1645
1755
0915
1820
1310
1030
1500
1430
1410
1450
1800
1430
1530

1600
1145
1350
1400
1800
0900
1615
1655
1615

LAND
SURFACE
ALTITUDE
(METERS)

1766.15

1765.51

1766.04
1765.72

1766.04

WATER
LEVEL
(MEAN SEA
LEVEL)
(METERS)

1761.37
1760.60
1761.23
1761.47
1761.49
1761.36
1761.14
1761.10
1760.97
1760.85
1760.91
1761.00
1760.97
1760.84
1760.70
1761.11
1760.93
1760.97
1761.02
1760.94
1761.06
1761.41
1761.73
1761.12

1760.98
1761.32
1761.33
1761.27
1761.07
1760.90
1760.79
1760.80
1760.85
1760.84
1760.74
1760.63
1760.76
1760.83
1760.85
1760.78
1760.83
1761.11
1761.40
1761.01

1761.04
1760.96
1761.05
1761.21
1760.87
1760.86
1760.86
1760.80
1760.70
1760.59

DEPTH
BELOW
LAND
SURFACE
(WATER
LEVEL)
(METERS)
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STATION NUMBER

351139109221301
(Cont inued)

351411109170701

351411109170702

STATION NAME

cp-2

GROUND -WATER DATA—Cont fnued

DISCRETE WATER LEVELS—Continued

DATE TINE

LAND
SURFACE

ALTITUDE
(METERS)

ADOT WELL CLUSTER—Continued

02-07-90 0835
03-08-90 1100
04-03-90 1715
05-04-90 0745
06-08-90 0915
07-27-90 1130
09-05-90 1700
11-03-90 1545
01-17-91 1530
03-04-91 1845
04-11-91 1505
06-04-91 1540

CEDAR SURFACE WELL CLUSTER

06-28-89 -

09-01-89 1235
09-11-89 -

09-21-89 -

11-02-89 1300
12-08-89 1135
01-10-%90 1335
02-06-90 1540
03-06-90 1330
04-03-90 1505
05-03-90 0840
07-26-90 1400
09-06-90 1600
10-12-90  --

11-03-90 1200
12-05-90 1335
01-17-91 1115
03-04-91 1525
04-11-91 1155
06-04-91 1330
06-28-89 --

09-01-89 1240
09-11-89 -

09-21-89 .-

11-02-89 1300
12-08-89 1130
01-10-90 1330
02-06-90 1545
03-06-90 1330
04-03-90 1510
05-03-90 0840
07-26-90 1400
09-06-90 1600
10-12-90  --

11-03-90 1200
12-05-90 1345

01-17-91 1120
03-04-91 1530
04-11-91 1200
06-04-91 1335

1792.75

1792.80

DEPTH
WATER BELOW
LEVEL LAND
(MEAN SEA SURFACE
LEVEL) (WATER
(METERS) LEVEL)
(METERS)
1760.62 5.10
1760.72 5.00
1760.69 5.03
1760.52 s.21
1760.43 5.29
1760.51 5.22
1760.66 5.06
1760.76 4.97
1760.76 4£.97
1761.08 4.64
1761.09 4.33
1760.87 4.85
1786.58 6.17
1786.73 6.03
1786.76 5.99
1786.66 6.08
1786.65 6.10
1786.75 6.00
1786.81 5.93
1786.97 5.78
1787.09 5.65
1786.86 5.89
1786.76 5.98
1786.66 6.09
1786.080 5.94
1786.69 6.05
1786.93 5.82
1786.91 5.8
1787.06 5.68
1787.13 5.61
1786.96 5.79
1786.60 6.15
1786.74 6.06
1786.87 5.93
1786.87 5.92
1786.81 5.99
1786.75 6.06
1786.81 5.99
1786.86 5.94
1786.97 5.83
1787.07 5.73
1786.93 5.87
1786.85 5.95
1786.82 5.98
1786.87 5.93
1786.82 5.98
1787.03 5.77
1787.00 5.80
1786.88 5.92
1787.25 5.55
1787.16 5.65
1786.73 6.07
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GROUND-WATER DATA—Cont inued

DISCRETE WATER LEVELS—Continued

STATION NUMBER STATION NAME DATE

CEDAR SURFACE WELL CLUSTER—Continued

351411109170703 cpP-3 07-03-89

09-06-

351415109170201 cP-4

1

o

W
[

233383285253 238899
2¥S823858
288888838888838383932%3

12-05-
01-17-

351410109170201 cp-5

8832233232

9232233383
8-.3-.0'\)-‘00‘0
OGN':)Q-Q-AOM
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TIME

1100
1448
1265
1615
1300
1400
1120
1330
1550
1430
1520
125
1530
1600
1700
1300
1330
1235
1535
1220

1230
1642
1255
1020
1300
0949
1030
1300
1640
1430
1555
1500
1845
1600
1715

1315
1405
1305
1600
1245
1350

1420
1300
1305
1630
1300
112
1100
1150
1500

LAND
SURFACE
ALTITUDE

(METERS)

1792.72

1792.43

1792.67

1792.30

1792.25

1791.88

UATER
LEVEL
(MEAN SEA
LEVEL)
(METERS)

1786.73
1786.94
1786.87
1786.88
1786.81
1786.75
1786.79
1786.80
1786.87
1786.97
1787.06
1786.94
1786.86
1786.83
1786.84
1786.85
1787.01
1787.00
1787.19
1787.25

1786.94
1787.07
1787.05
1787.04
1786.98
1786.91
1786.93
1786.93
1786.99
1787.05
1787.13
1787.07
1787.01
1786.91
1787.05
1786.99
1787.10
1787.10
1878.30
1787.37
1787.28
1786.94

1786.68
1786.71
1786.73
1786.71
1786.77
1786.63
1786.65
1786.64
1786.68
1786.74

DEPTH
BELOW
LAND
SURFACE
(WATER
LEVEL)
(METERS)
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GROUND -WATER DATA—Continued

DISCRETE WATER LEVELS—Cont{nued

DEPTH

WATER BELOW

LAND LEVEL LAND

SURFACE (MEAN SEA SURFACE

ALTITUDE LEVEL) (VATER

STATION NUMBER STATION NAME DATE TIME (METERS) (METERS) LEVEL)
(METERS)

351410109170201 cp-5 03-06-90 1330 1786.81 5.07

(Cont inued) 04-03-90 1430 1786.77 5.1

05-03-90 1700 1786.71 5.17

05-07-90 1610 1786.71 5.17

06-07-90 1900 1786.62 5.26

07-26-90 1630 1786.64 5.26

09-06-90 1730 1786.61 5.27

10-17-90 1143 1786.64 5.24

11-03-90 1330 1786.70 5.18

12-05-90 1415 1786.73 5.15

01-17-91 1205 1786.84 5.04

03-04-91 1625 1786.91 4.97

04-11-91 1305 1786.92 4£.96

06-04-91 1415 1786.67 5.21

351407109165801 cpP-6 06-28-89 - 1792.02 1786.56 5.46

09-01-89 1315 1786.50 5.52

09-11-89 - 1786.48 5.54

09-20-89 - 1786.48 5.54

11-02-89 1300 1786.44 5.57

12-08-89 1020 1786.44 5.57

01-10-90 1130 1786.45 5.57

02-06-90 1445 1786.48 5.54

03-06-90 1330 1786.51 5.51

04-03-90 1420 1786.53 5.49

05-03-90 1540 1786.51 5.5

07-26-90 1400 1786.40 5.62

09-06-90 1600 1786.38 5.64

11-03-90 1200 1786.41 5.61

12-05-90 1450 1786.44 5.57

01-17-91 1100 1786.49 5.53

03-04-91 1515 1786.55 5.47

04-11-91 1150 1786.59 5.43

06-04-91 1435 1786.50 5.51

351407109165601 cpP-7 07-26-90 1400 1792.42 1786.59 5.82

09-06-90 1600 1786.58 5.84

11-03-90 -- 1786.63 5.78

12-05-90 1455 1786.67 5.75

01-17-91 1110 1786.75 5.67

03-04-91 1505 1786.81 5.60

04-11-91 1145 1786.84 5.57

06-04-91 1445 1786.66 5.75

351407109165602 cp-8 06-07-90 .- 1792.46 1786.04 6.42

07-26-90 1400 1786.10 6.36

09-06-90 1100 1786.13 6.34

10-17-90 - 1786.09 6.37

11-03-90 1200 1786.24 6.22

12-05-90 1500 1786.28 6.18

01-17-91 1105 1786.41 6.05

03-04-91 1510 1786.45 6.01

04-11-91 1140 1786.42 6.04

06-04-91 1440 1786.07 6.39

351311109183701 CP WINDMILL  02-06-90 1550 1796.16 1786.11 10.05
04-03-90 1400 1786.14 10.02
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GROUND -WATER DATA—Continued

DISCRETE WATER LEVELS—Continued

WATER

LAND LEVEL
SURFACE (MEAN SEA

ALTITUDE LEVEL)
STATION NUMBER STATION NAME DATE TIME (METERS) (METERS)

QUERINO ROAD WELL CLUSTER

351519109161501 QR-1 06-30-89 .- 1797.32 1793.27
09-01-89 1205 1793.46
09-11-89 1200 1793.55
09-19-89 - 1793.43
11-02-89 1600 1793.53
12-08-89 0820 1793.64
01-10-90 1450 1793.72
02-06-90 1220 1793.80
03-06-90 1130 1793.85
04-03-90 1220 1793.70
04-30-90 1640 1793.56
07-26-90 1700 1793.00
09-07-90 1415 1793.31
11-03-90 1045 1793.36
12-04-90 1655 1793.32
01-18-91 1335 1793.46
03-04-91 1710 1793.51
04-11-91 1035 1793.39
06-04-91 1225 1793.91
351519109161502 QR-2 07-01-89 1300 1797.12 1793.27
07-11-89 1030 1793.04
07-30-89 1230 1793.54
09-01-89 1210 1793.46
09-11-89 .- 1793.56
09-20-89 1030 1793.26
11-02-89 1200 1793.52
11-15-89 1200 1793.57
12-08-89 0830 1793.63
01-10-90 1500 1793.72
02-06-90 1240 1793.79
03-06-90 1130 1793.85
04-03-90 1300 1793.68
05-01-90 0915 1793.55
06-07-90 1410 1793.34
07-27-90 1730 1793. 11
09-07-90 1045 1793.32
11-03-90 1115 1793.37
12-04-90 1650 1793.32
01-18-91 1400 1793.48
03-04-91 1715 1793.52
04-11-91 1045 1793.41
06-04-91 1220 1792.92
351519109161801 QR-3 06-27-89 .- 1794.63 1793.26
07-11-89 .- 1793.22
09-01-89 1200 1793.45
09-11-89 .- 1793.54
09-20-89 .- 1793.41
11-02-89 1200 1793.52
12-08-89 0815 1793.63
01-10-90 1510 1793.71
02-06-90 1200 1793.79
03-06-90 1130 1793.85
04-03-90 1210 1793.67
04-30-90 1445 1793.55
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LEVEL)
(METERS)
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GROUND-WATER DATA—Continued

DISCRETE WATER LEVELS—Continued

DEPTH
WATER BELOW
LAND LEVEL LAND
SURFACE (MEAN SEA SURFACE
ALTITUDE LEVEL) (WATER
STATION NUMBER STATION NAME DATE TIME (METERS) (METERS) LEVEL)
(METERS)
351519109161801 QR-3 12-04-90 1730 1793.31 1.32
(Continued) 01-18-91 1345 1793.47 1.17
03-04-91 1730 1793.51 1.13
04-11-91 1030 1793.38 1.26
06-04-91 1240 1792.91 1.73

LUPTON WELL CLUSTER

351928109042601 LPT-1 07-26-90 1800 1858.04 1856.52 1.52
09-07-90 1230 1856.74 1.30

10-11-90 - 1856.93 1.1

11-03-90 0930 1856.99 1.05

12-05-90 0825 1856.79 1.25

01-16-91 1000 1857.01 1.03

03-05-91 0755 1857.03 1.01

04-11-91 0740 1857.00 1.04

06-04-91 0845 1856.77 1.26

351928109042602 LPT-2 07-26-90 1800 1858.29 1857.07 1.22
09-07-90 1230 1857.20 1.09

10-11-90 -- 1856.91 1.38

11-03-90 0930 1857.00 1.29

12-05-90 0830 1857.26 1.03

0%-16-91 0955 1857.40 0.89

03-05-91 0800 1857.47 0.82

04-11-91 0745 1857.48 0.81

06-04-91 0850 1857.31 0.98

351929109042401 LPT-3 09-07-90 1230 1858.87 1856.84 2.03
10-12-90 .- 1856.80 2.07

11-03-90 0930 1856.90 1.96

12-05-90 0835 1856.93 1.94

01-16-91 0930 1857.05 1.81

03-05-91 0810 1857.13 1.7

04-11-91 0850 1857.13 1.7

06-04-91 0855 1856.96 1.91

351930109042701 LPT-4 07-26-90 1800 1858.53 1856.23 2.30
09-07-90 1230 1856.41 2.1

10-11-90 -- 1856.37 2.16

11-03-90 0930 1856.46 2.07

12-05-90 0840 1856.49 2.03

01-16-91 0945 1856.69 1.84

03-05-91 0805 1856.74 1.79

04-11-91 0800 1856.73 1.80

06-04-91 0900 1856.53 2.00
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GROUND-WATER DATA—Cont inued

DISCRETE WATER LEVELS—Continued

STATION NUMBER STATION NAME DATE

TIME

LAND
SURFACE

ALTITUDE
(METERS)

MANUELITO WELL CLUSTER

352742108563301 MAN-1 06-06-90
07-27-90
09-07-90
10-10-90
11-03-90
12-05-90
01-16-91
03-05-91
04-10-91
06-03-91

352742108563302 MAN-2 06-06-90
07-27-90
09-07-90
10-10-90
12-05-90
01-16-91
03-05-91
04-10-91
06-03-91

352743108563401 MAN-3

MOU"{'W-‘*‘

2923383833

gROTZS3R
O—OOOO-Og
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0900
0820
0815
0745
0800
0705
1835
1635

0820

-

0740

0710
1840
1640

-

0815
0730
0720
1845
1645

1919.13

1919.12

1919.21

WATER
LEVEL
(MEAN SEA
LEVEL)
(METERS)

1912.67
1912.63
1912.60
1912.60
1912.63
1912.64
1912.72
1912.73
1912.74
1912.71

1911.20
1911.21
1911.19
1911.20
1911.2%
1911.33
1911.37
1911.39
1911.35

1911.29
1911.29
1911.59
1911.34
1911.34
1911.52
1911.57
1911.49

DEPTH
BELOW
LAND
SURFACE
(WATER
LEVEL)
(METERS)
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GROUND -WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY
CHAMBERS WELL CLUSTER

LOCATION—Lat 35°10738% to 35°10743%, Long 109°27’00* to 109°27/08", in sec. 35, T. 21 N., R. 2T E.
(A 21-2735), 3 km southwest and east of Chambers.
Landowner: New lands

LAND SURFACE DATUM—See table below.

DRILLING AND WELL CONSTRUCTION

The wells are cased with nominal 5-centimeter diameter, schedule 40, polyvinyl-chloride pipe. Each
well is screened with a length of slotted, 5-centimeter diameter, schedule 42, polyvinyl-chloride
pipe as the well screen. Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for
a total open area of 339 cm. The borehole annulus around the screen is filled with sand. A
bentonite seal was placed in the annulus from approximately 0.5 to 1.5 m above the screen. The
wells were developed by jetting high-pressure air horizontally through the screen to agitate the
formation and air-lift water and sediment until no further visible sediment was removed.

LOGS: G, geologist; GA, gamma; GG, gamma-gamma; N, neutron; --, no data

LAND
DATE SURFACE HOLE WELL SCREENED GEOLOGIC BOTTOM LOGS
WELL COMPLETED DRILLING METHOD ALTITUDE DEPTH  DEPTH INTERVAL UNIT OF SEAL  AVAILABLE
(meters) (meters) (meters) (meters) (meters)
CW-1 09-27-88 Hollow-stem auger 1,744.22 32.0 32.0 27.4-29.0 Chinle .- G,GA,GG,N
CW-2 09-27-88 Hollow-stem auger 1,743.85 25.0 25.0 164.3-15.8 Alluvium -- G
CW-3 09-27-88 Hollow-stem auger 1,744.31 1.7 1.7 6.6- 6.1 Alluvium .- G
CW-4 09-27-88 Hollow-stem auger 1,743.09  30.5 30.5 27.4-29.0  Alluvium -- G,GA,GG,N
CW-5 09-27-88 Hollow-stem auger 1,743.02 19.8 19.8 16.8-18.3 Alluvium -- G
CW-6 09-28-88 Hollow-stem auger 1,743.164 9.1 9.1 4.6- 7.6 Alluvium -- G
CW-7 09-30-88 Hollow-stem auger 1,748.75 30.0 30.0 26.4-26.0 Alluvium .- G,GA,GG,N
CW-8 09-30-88 Hollow-stem auger 1,748.88 21.2 21.2 18.3-19.8 Alluvium -- G
CW-9 09-30-88 Hollow-stem auger 1,748.81 16.5 16.5 11.6-14.6 Alluvium -- 6
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GROUND -WATER DATA—Cont inued
WELL CONSTRUCTION AND LITHOLOGY—Continued

CHAMBERS WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Sumary of geologist log: (m) (m)
cu-1:
sand, silty, fine, Light brown ..cc.icviecincrnicsnnesscennnsneane 1.0 1.0
SONM, COBIS8E tvovucionsossccossssnsssansnsssscsanssossssansscsoans . .2 1.2
Sand, medium to coarse with clay layer ...ccvveevecsonesancccnnees .1 1.3
Sand, €cOBM8€ .ccovvcvcccaceces ceeecsssssresestrecscsasrttcnncnsnns .2 1.5
Sand, STlty fine ...cceeiecececrecssecccsnccscsnonnsacsssncasnanss .6 2.1
Clay, silty, dark red ....ccceeveecnncecncccssncncsacasssanssacnss .5 2.6
Sand, medium to COBMSE ....ccvvveccencrronnccnnnssssnnsncsnscncnns .2 2.8
Clay, silty, dark red .....ccovieecicnccaceacnsnocnccanes 1.5 4.3
Sand, silty, fine ....ccciveercrncesccnnecccncasss A 4.4
ClBY teveneeennseaeecaaasencessssacsessessnsssanssecnnsasannnss .2 4.6
Sand, sflty, fine ..cccuviiinrcnnncncciecccncennncncnenes cessnnees A 4.7
ClBY ciieeecencnceacessasncsssnnsesncanssssnsesscsancssancsassssansesn .2 4.9
sile, sandy ........ cesensanne .3 5.2
Silt, clayey covveecerieeranccaccrcecennncccccncancoosaccasenncees .6 5.8
sand, fine .......c...... sesesvecns ceteee vesetesanee ceescsassacaes .6 6.4
Clay, SaNdY ..vuceecsoccevessscncesccssencassssscscnsssnscasannsns .3 6.7
NO FetUMN t.iceueeecececonsssesacncncansasaassssscccnssscnsancnnnne .1 6.8
Clay, red ...... cecens cessessescessccscasnasarasssasassassasranene .4 7.2
Sand, Lfght red ....cieecevereorecsesrrenceoncsescsantonnasenncsone .4 7.6
Clay, t8N ..ccvcncecccecnccnscancas cesesctsaseasresssscsannses .3 7.9

Sand LBYEr ..cceecerecocsescorasvnsncsncacsscacaseasannasansassasnns .9 8.8

SaNd IBYEr ..cvevueecoovasnnsocnsanssonsnnns reencen ceensetentanee 3.5 12.5
Sand, clayey, medium to coarse ........... cesssncesesennns .5 13.0
Sand, fine, taN ....iviiieeiieercacuratennatitininsacntonananss .5 13.5
NO FeLUMM . ..civeececucnsecasoncncasasnasacsasosoassocncncnsannses 8.1 21.6
Sand, silty, muddy ....cvevcevennrrcnencannes cesenesanse cecssanens 3.1 24.7
NO FetUMN .oicvaccncncncsccnsoocossnncosssssssnsecsssasnssssassanse .6 25.3

] s .8 26.1

Sand, sitty, clay layers ....cccveveenncnans erecsecssnasnananen 2.9 29.0
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LTHOLOGY—Continued

CHAMBERS WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Summary of geologist log: {m) {(m)

Cu¥-1—Continued:
NO FELUIMN ..ccevecercccoacrosccncnncsscssossscasucnsacnsaansncsnsn 1.8 30.8

Clay, gravel in middle zone; dark purple ..... 1.2 32.0

-2

Sand, fine, reddish .......ccivceeicnnncancacccsnresaccssacenasans 1.2 1.2
Sand, fine, AN ...iciieiiiueiersnecensnssentoscsassnsesessasansans 1.2 2.4
Sand with clay, reddish ..c.ccceeesvecssnssesccansscessascassannns .9 3.3
Clay, sandy, darker red .....cceeoscsscscsssssssssccsascccssssnnss .9 4.2
Sand, red, with clay layers .....ccccoveveecsccscsacosscssasoassnss N3 4.8
NO FEtUPN L..iecoececennnncscncncencstocnsassossancossscnscansennns .9 5.7
sand, silty, fine ...ocuuen.. eeierseneees eeetesenees Cennreeeeans .3 6.0
Clay, 8ilLy c.cvecnvescncncsnoccnsascansncssnns ceennes cesesanenans .3 6.3
site, sandy ............ Cestsesaesiensesnenas ceeiasesraaseaaenens . 1.2 7.5
NO FETUPN . .iceecrecronnsocsosnsascstsacsssssssasssnssasssccnncnes .9 8.4
Sand and clay layers ........ceccceenenccnoancacncsnscen 1.5 9.9
NO return ....ccccvicnaneccncacanes B 3.4 13.3
Sand, silty, brown .....ccecveiiincennsiorcncnnccesonsnssacanasonss 2.3 15.6
Sand, fine, tan .......... ceesascens cesecessrnrsassasssssacsesnnes 9.4 25.0

cw-3:

Sand, silty, medium dark brown .......ccievreencencrerercnncnens .8 .8
sand, silty, lighter brm;n teesssseacecnnascetsuecastntonantennans .9 1.7
sand, silty, fine; some clBy ...cccecivecncnseaccsscncanensascscane .6 2.3
sand, medium brown .....ccceiiieietcnitetsatsssannnee cetesnensanss .9 3.2
ClAY cocecevenvecssancassscsnsconnncsnsasasanas .5 3.7

NO FELUMM +ucvuriecnroasncorosrsvsaasscsscsvscssnsassnsaanscacssasssne A 3.8

Clay, reddish ......cvevvevenrinnnnncncnscenssaess tesesecsesnsanes 1.7 5.5
NO FeUrN ..vuvcrveessososcannssasanssoscnnansas teeesetsananenons T 6.2
£33 .5 6.7

Clay seeveeecnanns cesesannnn ceennnnes cessesssacansaasaes .3 7.0
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Continued

CHAMBERS WELL CLUSTER—Continued

Bottom

of depth
Thickness interval

Ssummary of geologist log: (m) (m)

CW-3—Continued:
NO FPETUPM souccccrssscsucsesonssasasnssssassaecssnnsasesassosascnsns 4.6 11.6

Clay layer ..cceecvcecssaccsncnscsascoscascassssnsascssscssssasans .1 1.7

Cu-4:

Sand, fine, light brown ...iieveeecccnrcccccncncscccsancsccsanenss 3 .6
Sand, fine, T8N ...ccvcenrrecscesccccsacancessasnsssccnsassancs cee .6 1.2
sand, medium, reddish ...cceeeceerininecnneeinccncearsscnnnsecanns 1.8 3.0
Sand, red with silty clay layers ...ccvveveeencsscerncsnneccnacses 1.3 4.3
Sand, coarse, red ........... cessannnene seescessessssassrencnannen 3 4.6
Clay, red t.ccvecrccccsccversosccensscnconsnsansessoscsasssansanns 3 4.9
NO FETUPN .c.cucccanccaccscsccsscssscccsnsssoscnnsoscssssnsascsnsse 6.1 11.0
Sand, silty, fine, brown ...ccveececccsncscccscsscssscsscassnannss 15.5 26.5
Sand, MediUm .c.vvveeeeiecnioctecatessaccennscsscasssnancscsssnnns 3.0 29.5

Clay, pUrple .....ceveeneenceennsnsesnsoccsscnsoscnssassassssasssns 1.0 30.5

Cu-5:

Sand, fine, AN .....c.ececeeeencencocscccascssossacasesascracsnne .3 .3
Sand, medium, Light tan .....cveevececsncesessssccscsnsnsascssscesse .6 .9
Sand, fine, taN ....cvivisrccrsrsencsascscnnssncccsccssancssssanns .6 1.5
sand, fine, Light Drown ....ccveceeuceccncesesscencssnscnanensnnes 1.5 3.0
Clay and gravel ...cceesveesccnssesasescscosassosaascsnsssssncnssns .9 3.9
Gravel and coarse SaNG ...ccieiiaccccccnsecccccccsccconssonnas .6 4.5
Clay and coarse sand ...... vevees cesecssaniane cerenees Cevessennens .3 4.8
Sand With Clay ..v..vvviieecrnsesaccccvctcnascnsosceannsssoannes .3 5.1
NO Freturn ....cceveerrosecsnccnacennns 6.6 1.7
Sand and clay layers te.cceessesssscsoscensssocssnsasscscsssnnnssns 3.2 14.9
Sand, silty, fine (iicveeevevennens eecetcrcecassssncssercsassnnas 4.1 19.0

ClAY veveveennnnnns .8 19.8
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Continued

CHAMBERS WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Summary of geologist log: (m) (m)

CW-6:

Sand, fine, Light tan ....ciiieenerniiiencetennecncnscerecenonenns .6 .9
Sand, gravelly, fine, tan ....cceveececnccccncoccasescnncasccnssae .6 1.5
Sand, fine, BN ....cviecntancncesasccascsosssansoscssscsssannssses .6 2.1
Sand, clayey, fine, tan ...cccieveencecsascccsnosscsonconcencanncnse .6 2.7
Sand, gravelly, fine, tan ....cceeceiecacncsnnsvesasecsaccaccccnss .3 3.0
sand, fine, reddish, with gravel and clay .....ovveveeeccccncsssns 7 3.7
, clayey, fine, reddish ...cceeeceeacecessccsnncssscassnasanns .3 4.0
, fine, reddish ............ Cheessscssssratasaccasacsorencnne . 3 4.3
Clay, sandy, red ....ccceeecvcscscsesannncscosssccccssesssssanensss .1 4.4
NO FETUMN t.vccevvsocennaccsccansacessscsassonssnnsncsnsaconnanssse 4.4 8.8

Clay, reddish ...ccceveecenccccnscascsceccncccocncnnsnsacesssnscnse 3 9.1

Cu-7:

sand, silty, fine, red ...cceeeeeeceronascnsancsssascnncncnnsassos .6 .6
Sand, silty, red to tan ......cccccuvveen ceesaces ceesescsiascacnns .6 1.2
Sand, fiNe, tAN ...vveeeeeccrcrssacnscssssesseassassesossceccarans .6 1.8
Sand, silty, fine, reddish .......cccn.e sesesesessesennecscnsnsane .5 2.3
Sand, coarse; With clay layer .c.ceeecececoscnccsecssccssssscncsss .1 2.4
Sand, fine, BN ..uviiersoiceesrssscesscasscsssasassessscsnssanans .6 3.0
Sand, fine to COBPrSe, TN ..cccvicecscccccnsrscrsccoassssncncnnsns .6 3.6
Sand, coarse to fine, AN ..cccvcvccecccsanccnsnscsscsssssacssnans .6 4.2
sand, fine, tan, slightly reddish .....ccv00eueeee cececssssscsanas .6 4.8
Sand, fine, dark brown; with clay layer .......ccuvuune .6 5.4
Sand, fine, tan ...civeeecenns ceseeenes cecsesensescssasasasirans .. .1 5.5
sand, coarse, red; with gravel .......cccvciescncnccccccccnccsanss .5 6.0
Clay, sandy, reddish; with gravel ......cccceiceecrcecnacnnnccsnns .6 6.6
Clay, silty, red; with fine sand layers .....ccccvevennceccanccnas N ) 7.2

Clay, reddish; fine sand layers, tan ...ccccceeccvcesvaccncsscnces .6 7.8
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND L1THOLOGY—Continued

CHAMBERS WELL CLUSTER—Continued

Bottom

of depth

Thickness interval
Summary of geologist log: (m) (m)

CW-7—Cont inued:

Sand, fine, red .c..cucieveenscueesccssnnscsacsssnsnsnssascasnnans .6 8.4
Clay, red c.vieeecersnscasecsocsaocsosncscsnseoasonasscessconcsnces .6 9.0
Clay, little sand ....cieevervecccncsnnncenas vemtsescssssesnsaanss 1.8 10.8
Sand, fine; clay layer .....cccevveensersnssnsasascassssnsosacncsne .6 11.4
Sand and Silty €lBY .icieeecacccnccascesncssnasssnscessassnsnensns .6 12.0
NO FELUMN ..ovuveecereeeassoccasassncsssscssessscsscssscnsoonnnnse 9.9 21.9
Sand, SIltY .iueveieniiicrcnnccecescnnstnosssenccnsacsessncasscnss .8 22.7
NO FetUMM uuuceeneerneccccccsoascscconssoccsscssnasscosssscnnnnne 4.6 2r.3
Gravel .icccvennsorenccorcscosscsasentcncscsasnccessssscsnnssncnes 2.1 29.4

No return ......... teesansens cessessassesssseacsessnsssrestansnnna .6 30.0

sand, silty, fine, reddish ..cieieiencennrecnrinnecacncsennncnanss 3.7 3.7
Sand, silty, Light tan . .ccceieeiiereccncctesicnccscrcsnnccnccnss 2.4 6.1
Sand, fine, tBN ...cciiivrunceencesenosccsescsasacnasascsssasannnns 1.8 7.9
Sand, fine, reddish .....cceecncevncesnscarcnccss cesseesasassscses .3 8.2
Clay, sandy, reddish ...c.cevcecnencecsaneseesnsccnsasasscannannns 3.1 11.3
Clay, sandy, reddish-orange ......c.cecesvecesvecoscanes cecrennanans 1.2 12.5
Clay, sandy, reddish .....cecccveencacnncnes teesessascssnsscsnanan 1.5 14.0

No return ....... teseesnanas ceersanes cetsscessavecsaeenscnsnsanans 7.2 21.2

Sand, silty, fine ....ceceiiiniiociienccensenccenncsncnsssancnnsas 5.2 5.2
Sand, fine, Light tan ......cceevuencecencsonnrensveccsnncncssacse .6 5.8
LT - o 1.5 7.3
Clay layer ...ccovvennns eeeesertasssenssensoanns tearsesesencacccens 4.3 11.6

Clay, sandy, dark red ...... teenenee cheeecesssatectcccnanssnnanane 4.9 16.5
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GROUND-WATER DATA—Cont inued

WELL CONSTRUCTION AND LITHOLOGY—Continued

ADOT WELL CLUSTER

LOCATION—Lat 35°11739* to 35°11744%, long 109°22°04% to 109°22'13%, in secs. 27 and 28, T. 21 N.,
R. 28 E. (A-21-27)35 and (A-21-28)35, 3.0 km east of Chambers and 7 km southwest of Sanders.
Landowner: Wayne Lynch

LAND SURFACE DATUM—See table below.

DRILLING AND WELL CONSTRUCTION

The wells are cased with nominal 5-centimeter diameter, schedule 40, polyvinyl-chloride pipe. Each
well {s screened with a single length of slotted, S-centimeter diameter, schedule 42, polyvinyl-
chloride pipe. Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for a total
open area of 339 cm. The borehole annulus around the screen is filled with sand. The wells were
developed by jetting high-pressure air horizontally through the screen to agitate the formation
and air-lift water and sediment until no further visible sediment was removed.

LOGS: G, geologist; GA, gamma; GG, gamma-gamma; M, neutron

LAND
DATE SURFACE HOLE WELL SCREENED GEOLOGIC  BOTTOM
WELL COMPLETED DRILLING METHOD ALTITUDE DEPTH DEPTH INTERVAL UNIT OF SEAL
(meters) (meters) (meters) (meters) (meters)
AD-1 06-20-89 Hollow-stem auger 1,766.01 59.1 57.9 36.6-39.6 Alluvium 3.0
AD-2 06-21-89 Hollow-stem auger 1,765 24.5 23.5 18.0-19.5 Alluvium 4.6
AD-3 06-23-89 Hollow-stem auger 1,765.97 12.2 10.1 5.5- 8.5 Alluvium 4.6
AD-4 06-23-89 Hollow-stem auger 1,765.23 12.2 11.6 5.5- 8.5 Alluvium 4.6
AD-5 06-23-89 Hollow-stem auger 1,765.44 1.1 9.9 5.3- 8.5 Alluvium 4.3

LOGS
AVAILABLE
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Continued

ADOT WELL CLUSTER—Continued

Summary of geologist log:

AD-1:

Silt, tON coveeecncccssroscesoccsnccccascssncssscssssssaansssannnase
Silt, sandy, reddish-orange brown ......ceeceseccccsccscsccsscnces
Sand and silt, clayey, reddish-brown; forms 1/2 inch bealls .......
Silt, clayey, grayish-brown; higher clay fraction ...ceeveecccnnee
Clay and silt, sandy ......ccevevveeeccccennncacsacces cesssenes cese
Clay, firm, 5YR 3/4 ...cccvvevennennns teestesesescssssncstesasasces
Sand, STILY toeecrencrccenansccrvssssssacecssscsasssassasasssonses
sand, sflty, S5YR 3/6 tOSYR 4/4 ....covvevneevncsscnccnsncsanseses
NO FetUrn v.cecveecsccccccaccesssccnsscsssosncssscsssnssasnsnsnsse
Sand, 8ilty, SYR 3/4 ..uviieeeeciecroseossocesccccscccntonscnasnns
Sand, silty, reddish-brown .....ccecceeecnccccarcoccnssnccassnsons
Sand, silty, less red, slightly grayish-brown ......cceceennnnaeas

Sand, silty, increase in silt fraction; reddish-brown to
slightly orangish-brown ..cceeceecscssccscssccesonanscsssenes

Sand, silty, reddish-browWn ..ccceecccereascccnsssceesaccasscssance
sand, silty, reddish-brown, slightly grayish .....ccceveevercnnnes

Sand, silty, slightly yellowish-brown ..cccceeerecnencnconsascsses

sand, silty, less yellow ..cvveeciencecnnrecsanncnncncees ceecessee
Sand, silty, slightly yellowish-brown .........cec0.ee teseseencens
Sand, silty, slightly yellowish-brown to grayish-brown ...........
Sand, silty, dull yellowish-brown to brownish-gray ...c..ccc... ces

Sand, silty, slightly grayish-brown to yellowish-brown ...........

AD-2:

Silt, sandy, reddish-orange brown .....cccceeevonssenscssscarcsnsee
Silt, sandy and clayey, reddish-brown; forms 1 inch clay balls ...
Clay, silty, S5YR 3/4; crumbles with moderate pressure .....ceceeces
NO Feturn .eceeecencersonsannsanss Ceseesssenseteunssasasesannas .er

Sand, silty, moderate brown .......... ssescanavannas cesscanena vena

72 Ground-Water Data—Well Construction and Lithology

Thickness
(m)

5.9
1.5
3.1
1.5

9.1
7.6
3.1
1.5
1.5
4.6
6.1
6.1
1.2

7.3
12.2

Bottom

of depth
interval
(m)

.3
3.3
3.5
4.4
4.8
5.3
5.4
6.3

12.2
13.7
16.8
18.3

7.4
35.0
38.1
39.6
41.1
45.7
51.8
57.9
59.1

3.6
4.1
5.0
12.3
24.5



GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Cont inued

ADOT WELL CLUSTER—Continued

Bottom

of depth

Thickness interval
Susmary of geologist log: (m) (m)

Silt, Light red cceuvieeeiniecreneececienecenccsecsnoscscncsncncans 2.1 2.3
sand, silty, reddish brown; with minor cl8y ....ccvveeeecccneanses 1.8 4.1
Clay, dark red, SYR 3/4, with minor 8ilt ...ccccevencescscceacnncs 2.0 6.1
Sand, Fed ..eveeecesoeccsccncsssosensoscsascsscscsncscrasssssannes 1.8 7.9
NO FELUMN .ccceececcnccccssccsonssnssssasosscsasssscsssasssssnsans 3.7 11.6

Sand, Fed .eciiencececssscestsssaosscsssencscssosscsesccsnsscannes N 12.2

AD-4:

Sand, silty, light Drown ...eceeeecicsecassescecsccscscassasesanas 2.0 2.0
Sand, silty, light brown; sand and clay balls ....cccvvvennees cene 1.5 3.5
Sand, With ClBY ...cvvceerisscossvacnscssssceosccsncsasssssasassan .6 4.1
NO FETUPN t.uvecerecscencssosconncccenossssssscsncssssccnsassnnass .9 5.0
Sand, clayey, silty; clay i8 SYR 3/4 ....ccccieecccncsnonsascncnne .9 5.9
NO FeLUMN ccecccannacrcsssescscccecssscsssscasancnsacassssascnncne 3.1 9.0

sand, clayey, silty, reddish brown ....cceceeceveercccescacanconas 3.2 12.2

AD-5:

L3 1 P T .6 .6
Silt with sand, AN ...ceceecercasssssesccssssancsuscsscscsscansss 1.4 2.0
Silt, sandy, brown ....ccoiieenereccnirrrcenccacccctecccccnsnnnens 1.1 3.1
Silt, sandy, with clay, brown ..c.cceveveccccvacccccscssosssacsnsns 4 3.5

sand, silty with clay, brown; predominantly clay balls
(.6 t0 1.3 CR) tivieneecnerssosansnncnscssscccsccsnosassansan .3 3.8

Sand, silty .oiovennne tedseatrestsaatenesttennnan tecssanreas eenae .3 4.1
Clay, brownish-red, SYR 3/4, dense ......c.cu... tesessesssccsatacan .3 4.4
Sand, red .uceeieecearosencesaassssosseasnsstassassasasccncasnccnss .3 4.7
Clay, sandy, dark red ......ceccecccencsesccceessssnsscscncssssans 2.0 6.7
NO FETUPN cuveeinecececcscrnsssasasacscnsssssecassanssacsasnnnanss 1.5 8.2

Sand, silty, brownish-red ............ terecssssacnnnane cevesessens 2.9 1.1
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GROUND-WATER DATA—Continued

WELL CONSTRUCTION AND LITHOLOGY—Continued

CEDAR POINT WELL CLUSTER

LOCATION—iat 35°14/07% to 35°14715%, long 109°167/56% to 109°17°07», in secs. 8, T. 21 N., R. 29 E.
(A-21-29)08, 3 km northeast of Sanders.
Landowner: New Lands

LAND SURFACE DATUM—See table below.

DRILLING AND WELL CONSTRUCTION

The wells are cased with nominal 5-centimeter diameter, schedule 40, polyvinyl-chloride pipe. Each
well is screened with a single length of slotted, 5-centimeter diameter, schedule 42, polyvinyl-
chloride pipe. Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 sm wide for a total
open area of 339 cm. The borehole annulus around the screen is filled with sand. The wells
were developed by jetting high-pressure air horizontally through the screen to agitate the forma-
tion and air-lift water and sediment until no further visible sediment was removed.

LOGS: G, geologist; GA, gamma; GG, gamma-gamma; N, neutron; --, no data

LAND
DATE SURFACE HOLE WELL SCREENED GEOLOGIC  BOTTOM LOGS

WELL COMPLETED DRILLING METHOD ALTITUDE DEPTH DEPTH INTERVAL UNIT OF SEAL  AVAILABLE
(meters) (meters) (meters) (meters) (meters)

cP-1  06-16-89 Hollow-stem auger 1,792.23 41.0 33.2 26.8-28.3 Chinle 2.4 G,GA,GG,N

cpP-2  06-17-89 Kol low-stem auger 1,792.30 18.1 18.1 15.4~16.9 Alluvium .9 G

cp-3  06-17-89 Hol low-stem auger 1,792.17 8.1 8.1 6.2~ 7.8 Alluvium 1.8 G

cP-4  06-19-89 Hol low-stem suger 1,792.11 8.1 8.1 5.8- 7.3 Alluvium 4.0 G

cP-5  06-19-89 Hol low-stem auger 1,791.71 8.1 8.0 5.1~ 7.7  Alluvium 4.6 G

cpP-6 06-19-89 Hollow-stem auger 1,791.48 7.9 7.7 4.9- 7.6 Altuvium 4.0 G

cpP-7  05-18-90 Reverse rotary 1,800 20.4 20.4 15.8-18.9 Chinle 32.0 .-

cp-8 05-18-90 Reverse rotary 1,800 39.6 39.6 35.1-38.1 Chinle 12.8 G
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GROURD-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Continued

CEDAR POINT WELL CLUSTER—Continued

Bottom

of depth
Thickness interval
Sumary of geologist log: (m) (m)
cP-1:
Sand, silty, very fine, light brown; loose .....ceeceveeccesanncses 1.5 1.5
silt, clayey, brown; moderately dense ........ cecessessassessccsnnn 1.4 2.9
Silt, DroWN ..ccieecreesseesccsscerscsscnvsasccncasnssssccncanssses .1 3.0
Sand, silty, medium, bBrown ....ccecnecieeenccncssoseceasancannsaces .1 3.1
Clay, silty, fine, brown, moderately dense; layers of silty sand .. .5 3.6
Sand, silty, fine, red-brown; sandy silt with clay sieveeecreacncss .9 4.5

Clay, silty, brown, dense, low to moderate plasticity; coarse
gand 1n bottom Of COre ...cceevcnsenccrescnconssaascsccsssannes .5 5.0

NO FELUMN . .ccveerencncssscccssnsccscasssnsancantnsssssssnsssnncsss .8 5.8
Sand, medium to coarse, brown, loose, some 8ilt ...cccecevineenccee .8 6.6
NO FetUrN ...ccuceseccscscescccscssccnsesccscascccccssssssnsscasnns 3.0 9.6
Sand, 8ilty, COBMSE .vi.cvcevssococcssoscacrvosccsessscscsssssascasas 1.2 10.8
Sand, silty, coarse, red-brown; some 2-3 millimeters fragments .... 2.4 13.2
Sand, 8ilty, MediUm «.ooveuurvrennnenenonnens 5.0 18.2
Clay, sandy ..cccceeocnscccccsoscsnnces cetsesessssscssncarsncntaane 4.4 22.6
Silty, sandy mud; medium sand, some fine and coarse-grained ....... 1.1 23.7
sand, silty, clayey, medium to coarse-grained .....ccoceeevecanncess 2.9 26.6
NO IFetUrfl ...ccevcccnnosoncasssscccoasscssosscsnsascsncssacanssaanas 8.0 34.6

Sand, clayey, medium to coarse-grained ........ seseseseans cesensnes 6.4 41.0

cp-2:

Sand, tan to red to dark Dron ......cceveeenccsscescsscccncnsnnnss 3.5 3.5
Sand, reddish; clay balls, silt ..cc.iiiereinncrcecscssnssancasansas 3.1 6.6
Sand, MOTe ClAY seececcrsecroscoscsocseasncsoncancannscncsassassens 1.5 8.1

Sand, fine; dark reddish-brown .......cceeveecccccsocscccsccacencns 3.0 11.1

NO FetUPN ...ceeesnsvccvssscssssosssssssssoscssnssssosssncasssscnse 1.9 13.0
Sand, fiNe ...eecececnceecovecnsessssensesacscsasessssnssssansnasss 4.4 17.4
SANd, COBMSE ..vvecesrecccocrcssossonanassasscasncasssssassanses ceen g 18.1
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY——Continued

CEDAR POINT WELL CLUSTER—Continued

Bottom

of depth
Thickness interval
Summary of geologist log: (m) (m)
cP-3:
Sand, very fine; taN ..cccvcenciiiiicninteciccnreansssnsccsssancnns 3.5 3.5
Sand, silty, fine, reddish taN..ccceecieressceecsssvssascosonsensss 2.1 5.6
Sand, silty, clayballs ....ceeceeereesescnscncnssconsssocsnassances .9 6.5

NO PeTUMM scvvevcecncsvacnasscsasssassassascsassasasasscssnnans 1.6 8.1

CP-4:

Sand, fine, tan to reddish-brown; few silt-clay balls .......cc0uee 2.0 2.0
sand, fine, brown; small silt-clay pellets; clay balls (1 cm) ..... 3.5 5.5
Clay, brown; no clay balls ...cceeseeeccecocosncecsassosssnnsocanss .5 6.0

NO FELUMM cevcvncecenosesscecsssssacnssansesncancasassnssascncannns 2.1 8.1

cP-5:

Sand, fine, pale yellowish-brown; few clay balls at 1.5 m.
(0.6 10 1.3 CM) coveecancscsenccncssseoncesasnssssncsnsasassane 2.9 2.9

Sand, moderate brown (SYR 4/4) .cccevcieienccnnncccnccenscnncsacnss 6 3.5
Clay, SBNdY .eccivieeeennscrcrecarsnsecsnanccccacsesnsescasssscanans 1.5 5.0
Sand, fiN@ .oveerseceracecesrccncencasssscsccccssssssssscssscacsnne -4 5.4
Clay coccvvencrccccccecsccnccnnssanen cerssssaas .1 5.5
Sand, fine ....... cemeasns Cesesaeee eeneeans teescae ceesessascacanns .3 5.8
Clay, sandy, fine ......... .2 6.0
NO FETUMN .iiieuvirenesecersonasansansssssonnsssessasnnasscasnnnsss 1.2 7.2
Clay, sandy, Very fin€ ....ccceivecetaeseccnsessascnnsssesassasanns .3 7.5
Sand, medium brown; several cobbles; purple sandstone at bottom ... .5 8.0

NO FELUMN 1.cictvencrocossconssssascsnccassnscssassaasssssssnssnsss .1 8.1
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Continued

CEDAR POINT WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Summary of geologist log: (m) (m)
CcP-6:
Sand, fine, moderate brown; very small, hard clay pellets ......... 2.0 2.0
Sand, fine, mall, hard clay chunks; silt balls ....cevvveecceenann, 1.5 3.5
Clay balls ............ S e eeecssssseatstanencetasssasararsnaacennans .9 4.4
NO FETUMN ..ceeeecrcrocncsnancsannssassnccossnsassonnsassescanssnson .8 5.2

Clay balls ..evececrvecrevionneane secesececsssasesasssennns cesanene 1.2 6.4

]2« 1.5 7.9

Cp-8:.

Sand, medium, some fine, Drown .....c.ccveencnccscsrcssscccncancanss 1.8 1.8
Clay balls ..viveereiniienisniecincassasassnncsonesccnnsoncnnscnnces 1.5 3.3
SaNd, COBMSE ..ceveescsosrscocnssnscscssasssssnsnstacsanssncsssansss .9 4.2
Sand, clayey, coarse, brown ...cececceeeccascssssasssensssasssconecs 2.8 7.0
Sand, coarse to pebble fragments, angular, brown ......ceveceesnens .6 7.6
Clay, purple, with sandy layers .....ccvceevccscenncccsscocccncnces .5 8.1
Sand, COArse, DroWn ..ccceevecceesasnsscsssnsssasassscssssssasssses .3 8.4
Clay, purple, With 8sand ....uveescrssncassncnscsccssssensscssnsanes .6 9.0
Clay, Drown ..cccuiieeesossocsavescsssossesscsscscassssasssssnasesas 5 9.5
Clay, purple .eceeiieeecennciecncncscnsecesaccenes veresasetnaeanans 1.4 10.9
Clay, brown ..cceceinecercecacrescanccnanss cesecas cesessens ceeseane .3 11.2
Clay, purplish-brown ...cv.eeveeerececresoancans tetcsscscrsacnccans 1.2 12.4
Clay with sand, 1-2 millimeters grains; clay chips, purple ........ 1.5 13.9
Clay, sandy, purple ....ccceecnnccncanccas ctccssscssasassssasssssaas 4.0 17.9
Clay, sandy, purple and gray ...ccceceeescscenscoscscasancascacanes 2.5 20.4
Clay, sandy, brown and gray, less purple ....ccecenvcecenscscccacass 1.2 21.6
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GROUND-WATER DATA—Cont i nued

WELL CONSTRUCTION AND LITHOLOGY—Continued

CEDAR POINT WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Summary of geologist log: (m) (m)
CP-8—Continued:
Clay, sandy, brown and gray, less purple ......ccevececcnnnncncesns 1.2 21.6
Clay, sandy, gray/brown .....ccceeecscessssvoscscscssasssnssssnsens 2.2 23.8
Sand, very coarse, With Some Cl8Y ..veeccscnsccccssecessasrsccnonss .8 26.6
sand, muddy, coarse, brown, broken chips of sandstone; fine,
fresh SandstoNe ....c.ieiseccensscccssesssascnccsassossscsssans 3.5 28.1
Mud-coarse sand; some clay; softer sandston€ .....cecossccecescccss .3 28.4
Sandstone, silty, medium; some cl8y .cccevccececosecscncscncesennss .8 29.2
Sandstone fragments, fine; some clay ...vceeeeecoscnnnnvessoscnnces .5 29.7
Sand, coarse; SOMe ClAY .cceoveviassasoscsssssnsosscssescasasasnnns .3 30.0
Sand, medium; SOMe ClAY +..ccsvecesesaasceasssccscacsosasassnssnnss 3.4 33.4
Sand, medium; sandstone chips, gray, with some clay .ccessesvvecnes 3.1 36.5
Sand, medium; some clay; sandstone fragments .c.csceecsceoccccccssns 3.1 39.6
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GROUND-WATER DATA—Continued

WELL CONSTRUCTION AND LI1THOLOGY—Continued

QUERINO ROAD WELL CLUSTER

LOCATION—t at 35°15/19%, long 109°16’15%, in sec. 33, T. 22 N., R. 29 E. (A-22-29)33cdd, 11 km southwest of

The wells are cased with nominal 5-centimeter diameter, schedule 40, polyvinyl-chloride pipe.
is screened with a single length of slotted, 5-centimeter diameter, schedule 42, polyvinyl-chloride
pipe. Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for a total open area of
330 cm. The borehole annulus around the screen is filled with sand.

LOGS

WELL

Sanders on Querino Road.

Landowner: Navajo Indian Reservation
LAND SURFACE DATUM—See table below.

DRILLING AND WELL CONSTRUCTION

Each well

The wells were developed by

jetting high-pressure air horizontally through the screen to agitate the formation and air-lift water
and sediment until no further visible sediment was removed.

: G, geologist; GA, gamma; GG, gamma-gamma; N, heutron

DATE
COMPLETED DRILLING METHOD

4-89 Hol low-stem auger
4-89 Hollow-stem auger
4-89 Hollow-stem auger

LAND
SURFACE
ALTITUDE
(meters)

1,796.55
1,796.61
1,794.39

HOLE WELL SCREENED
DEPTH DEPTH INTERVAL
(meters) (meters) (meters)

48.3 34.7 31.7-33.2
9.1 9.0 4.3- 7.5
9.1 8.8 4.3- 7.5

GEOLOGIC
UNIT

Alluvium
Altuvium
Alluvium

BOTTOM
OF SEAL
(meters)

3.4
2.4
1.2

LOGS
AVAILABLE

G,GA,GG,N
G
G
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GROUND-WATER DATA—Cont inued

WELL CONSTRUCTION AND LITHOLOGY—Continued

QUERINO ROAD WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Summary of geologist log: (m) (m)
QR-1:
Sand, fine, AN ....cceveecineccseancccanesaagssscsacseacosnssnnns . .6 .6
Sand, silty, tan ....cecceiiccecreacncencsscccansasssnacssccncsas . .6 1.2
Sand, silty, fine, reddish orange ......cccvcvveeeoenencecncennnss 1.5 2.7
Sand, silty, fine; clay balls, few pebbles ......cvccvecevencaanss .9 3.6
Silt, tan; sand, fine, red; clay, brown ......ccceccvcenccccencnes .6 4.2
Sand, fine to medium, tan; clay, dense, red with minor brown-
yellouish clay streaks- contains small rock fragments and
one pebble (4 cm), base of sample red fine to coarse sand
(B CM) ...vcviuivennscosccsancncsansncscnacascssssaassscassnsanes .8 5.0
NO FPEtUMMN ...cevutvecncrancnnasocsvassoacsssascsnsnsassscasnansnssas 1.1 6.1
Silt, sandy, brownish-red ....ccceeevneceecccarnoscscssnsssnssnses 2.7 8.8
Sand, gravely, clayey, reddish-brown .....c.ccieeecnvecccscncccnsas 7.9 16.7
Silt, sandy, reddish-brown; some clay ...cvcecvecenccscscanccccnss 18.3 35.0
Sand, silty, slightly reddish-brown to brown ......ccevcecccencasns 3.1 38.1
Sand, silty, brown to grayish brown ..cccececeecccecacccnscscscsse 2.4 40.5
NO PELUMN ..cvceceeccaceccsssareeassasssossascassssssssssascasansne 3.2 43.7
Sandstone, quartz, tan, well sorted ......ccceevcrencncccccacaanns .7 44.4
Sandstone, silty, pale red ...cceevecececesasncscscccsasnnsscannas .7 45.1
Note: Upper 9 cm consists of gravel to cobble size rocks
(angular to rounded, chert, mudstone and tan
sandstone).
Sandstone, pale red and reddish orange to dusky red ....... 1.4 46.5
Sandstone, tan, contains mineralized fracture bisecting piece
18 cm in length at 47.0 to 47.2 m, yellowish-brown stain
at top of fractured section about 2.5 cm inch deep............ .8 47.3

Note: Upper 15 cm of core barrel contained sand to cobble
size material, disaggregated; gravel size consists of
angular to subangular fragments of chert, sandstone and
siltstone; pebble and cobble size rocks subrounded to
rounded, well indurated mudstone (which make up about
40% of sample; gravel-size rocks and chips comprise
another 40%). Sand is loose, subangular to subrounded
quartz and makes up remaining 20X of sample. Tan sand-
stone chips (gravel size) make up about 40% of gravel.
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GROUND-WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Continued

QUERINO ROAD WELL CLUSTER—Continued

Bottom

of depth

Thickness interval
Sumary of geologist log: (m) (m)

QR-1—Cont inued:
Sandstone, tan, less fractured; tighter ....cccvevieecncescncncnsns .9 48.2

Sandstone, clay, light gray to greenish-white; sand and
sandstone fragments ......c.cceceesescccccssccsccsevssscaancns .1 48.3

QR-2:

Sand, silty, medium ........ seesatecsenssessranserassacctssensanss .6 .6
Sand, silty, medium, red-brown ......ceeveeevenanncnsesscccccsnnes 1.8 2.4
Sand, COArse .....ccecevcecvenosanae .9 3.3
NO FeLUPN .ceerenccncsanccssssassosacccccssascanncncscsassancnsane .3 3.6
Clay, silty, brown .....cceveeeinceinncccncenncnccsccccnccesasaces .6 4.2
Sand, clayey, red-brown .....cccceceneccccescessacsascssscsnsananns N) 4.8

NO FELUIMD .ueevvevncasccnnnsscassssnsacsscasesasnsasssssssanscanes 4.3 9.1

[}
k.
0
w
ve

, Silty, medium, N ...civvevicenrrnocscecssscnascsessncensas .8 .8

, Silty, coarse, broWn ....ceecvveesrocssecscscescnsncssccennss 5.0 5.8

§§f

, silty, coarse; with gravel .....c.ceeeeceevasesvcncsssccccens .9 6.7
NO FEtUPN ...cescecocsoncscccnsnsssaancasscsncncssassssnnsosanscas .9 7.6

Sand, silty, coarse, with gravel ......cccceevevssseccscnccasnssans 1.5 9.1
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GROUND-WATER DATA—Continued

WELL CONSTRUCTION AND LITHOLOGY—Continued

LUPTON WELL CLUSTER

LOCATION——Lat 35°19/28" to 35°19:30%, long 109°04/24" to 109°04'27", in sec. 8, T. 22 N., R. 31 E.
(A-22-31)08, 30 km southwest of Gallup.
Landowner: New Lands

LAND SURFACE DATUM—See table below.

DRILLING AND WELL CONSTRUCTION

The wells are cased with nominal 5-centimeter diameter, schedule 40, polyvinyl-chloride pipe. Each well
is screened with a single length of slotted, S-centimeter diameter, schedule 42, polyvinyl-chloride
pipe. Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mm wide for a total open area of
339 cm. The borehole annulus around the screen is filled with sand. The wells were developed by
jetting high-pressure air horizontally through the screen to agitate the formation and air-lift
water and sediment until no further visible sediment was removed.

LOGS: G, geologist; GA, gamma; GG, gamma-gamma; N, neutron

LAND
DATE SURFACE HOLE WELL SCREENED GEOLOGIC  BOTTOM LOGS

WELL COMPLETED DRILLING METHOD ALTITUDE DEPTH DEPTH INTERVAL UNIT OF SEAL  AVAJILABLE
(meters) (meters) (meters) (meters) (meters)

LPT-1  05-14-90 KHollow-stem auger 1,788.52 21.6 21.6 14.0-15.5 Alluvium 1.5 G

LPT-2 05-14-90 Hollow-stem auger 1,788.76 6.1 6.1 3.0- 4.6 Alluvium 0.6 G

LPT-3 05-15-90 Hollow-stem auger 1,860 8.1 8.1 1.8- 5.0 Alluvium 0.9 G

LPT-4 05-15-90 Hollow-stem auger 1,860 9.1 9.0 2.9- 5.9 Alluvium 0.9 G
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GROUND -WATER DATA—Continued
WELL CONSTRUCTION AND LITHOLOGY—Continued

LUPTON WELL CLUSTER—Continued
Bottom
of Depth
Thickness Interval
Summary of geologist log: {(m) (m)
Lupton-1:
Sand, fine, reddish-brown ...ccccevveeccccacsssnccssncccscsascsss [ 1.2 1.2
Sand, fine, grayish; some silt or mud .............. tamseentetessansenaas 1.2 2.4
Sand, fine, grayish-black ....ccovevecrencecsnccssonncccscssccans .9 3.3
Sand, fine, grayish-brown ..c.ceeeseessccescscocsscssssssacsecansons 1.2 4.5
Ctay lumps, dark greenish-gray; fine sand ......cccevieeesscccccccaccnces 1.2 5.7
Clay, green-gray; 2.5 cm LUMPS ......cotvrnccannccencccacsasocsnsnccnanss 1.2 6.9
Clay, dark greenish-gray; sand; medium-fine ......cciveeviiiivccnncanens 8.2 15.1
sand, dark greenfsh-gray .......cc.... teecesansescesscnranecssennns P 1.2 16.3
Sand, brownish, slightly purple ......cccvevneee ctacsecscrnanes ceeencanae 2.8 19.1

Sand, medium; reddish-brown ........cccecccceeeccans teaccssctanassans 2.5 21.6

Lupton-2:
Sand, medium, DroWN ....ccececcccrcecaancoccocanssasssasssacsnscassncsnnae 1.7 1.7
Sand, medium, brown to greenish-gray ....ccecccececcaceecannssoscacansnnn 1.7 3.4

sand, medium-fine, dark greenish-gray ..... ceescecvescrrsonvscanssannanan 2.7 6.1

Lupton-3:
Sand, fine, reddish-brown .....ccieeeevreccenncscnssssosccascscnncsssnens 2.0 2.0
sand, medium, greenish-brown-gray ....ceccececesscascceas 1.5 3.5

Sand, greenish .......coieeeeveccscns cessecsenesseseceserasssssassnannons 4.6 8.1

Lupton-4:

Sand, reddish-brown ........ cetensene cesesennns tesecacsetierenetaesenoens .9 .9
Sand, reddish-brown; some clay chunks ...... Ceesecccsnsons eerescesassanns .5 1.4
Clay, reddish ....uceecicceccacecsccoscsesscsacosscascsascncsncasescsanas .8 2.2
Clay, greenish ...cceecsaresasssasccsscsesscscsnscsssnsscansernsnsesssacns .5 2.7
Sand, fine to medium; Light brown ....cceeevscerescccesecancecsssscannnss .5 3.2
NO FRTUMM .oivvveennnscanonssecosssessussssssnsansosescsncssncasasossnnss 1.5 4.7
Sand, greenish ...cceceicrescecseceasancacssacessesssssassesssssasssssens .1 4.8
sand, fine, greenish-brown .....cccccecaccacconsssnscsscacncnce tesaccenan 2.7 7.5

send, medium to fine, some clay; dark greenish ............ ceesensanns 1.6 9.1
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GROUND-WATER DATA—Cont inued

WELL CONSTRUCTION AND LITHOLOGY—Continued

MANUELITO WELL CLUSTER

LOCATION—tat 35°27742" to 35°27'43%, long 108°56'33" to 108°56'34%, in sec. 10, T. 14 N., R. 20 W.,

20 km southwest of Gallup.
Landowner: Toby Martinez

LAND SURFACE DATUM—See table below.

DRILLING AND WELL CONSTRUCTION

The wells sre cesed with nominal S-centimeter diameter, schedule 40, polyvinyl-chloride pipe.
is screened uith a length of slotted, S-centimeter diameter, schedule 42, polyvinyl-chloride pipe.
Each screen has 1,470 factory-cut slots 3.6 cm long by 0.64 mma wide for a totsl open sres of 339 cm.

The borehole annulus around the screen is filled with sand.

Each well

The wells were developed by jetting

high-pressure sir horizontslly through the screen to agitate the formation and sir-lift wster and

sediment until no further visible sediment was removed.

LOGS: G, geologist; GA, gamma; GG, gamma-gamma; N, neutron; --, no dats

LAND
DATE SURFACE HOLE
WELL COMPLETED DRILLING METHOD ALTITUDE DEPTH

(meters) (meters) (meters)

05 90 Hollow-stem auger 1,910 24.8
05-24-90 Hollow-stem auger 1,910 13.7
05 90 Hollow-stem auger 1,910 15.7

4
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SCREENED
INTERVAL
(meters)

21.8-23.3
7.6-10.7
9.6-14.2

GEOLOGIC
UNIT

Altuvium
Alluvium
Altuvium

BOTTOM
OF SEAL
(meters)

LOGS
AVAILABLE



GROUND-WATER DATA—Continued

WELL CONSTRUCTION AND LITHOLOGY—Continued

MANUELITO WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Sumary of geologist log: (m) (m)
MAN-1:
silt, sandy, clayey, brown, poorly sorted .....cceeeeececccccecnnns .5 .5
Clay, silty, Light brown, very dense .....cceceveecessscnccncsncass .9 1.4
Clay, silty, dark brown, very dense ......cccceceeee cevesessacascann . .8 2.2
sand, silty, fine, poorly sorted, golden brown .....vcecvevennnnnns S5 2.7
Clay, dark Drown .ce.eeeereencecnonnoceaceccecstecsncsecncsasssnnans 1.1 3.8
Sand, silty, fine, poorly sorted, light brown; with silty
layers; gradation into clay above .......c00c... vesesesassssnan 2.0 5.8
silt, sandy, fine, laminations, brownish-orange, 1/2 to 1 cm ...... .6 6.4
sand, silty, fine to medium, moderately well sorted, brown ........ 1.1 7.5
Clay, dark brown, slightly fat, with laminations .....ccceeeveunnee .3 7.8
sand, clayey, medium, poorly sorted, brown; with pieces of
organics ....cocceeens .9 8.7
Clay, brown, moderately fat ......ccccecccecnenccccsnseccnscncsnnces 1.8 10.5
NO MetUrN ...cieeeenscccnsccscssccccsccsncannnnnas teesesescsassres 5.8 16.3
Clay, Drown ..ceceessceecnsscsnscsscesascacsnscesscsancnns cesecanas 1.3 17.6
Silt, sandy, Drown ....ccceceesncccseasssascccsssessaccnccasssascnne .7 18.3
Interbedded mud, clay and sand, brown ....ceevevessernncssacnnnacane 6.5 24.8
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GROUND -WATER DATA—Continued

WELL CONSTRUCTION AND LITHOLOGY—Continued

MANUELITO WELL CLUSTER—Continued

Bottom
of depth
Thickness interval
Summary of geologist log: (m) (m)
MAN-3:
Silt, sandy, fine, moderately sorted, brown ..... tessrasecenenesnne 1.4 1.4
Clay, silty, very lean; appears gradational to silt above; brown .. 1.7 3.1
Clay, silty, more clay, less 8Tlt ..oovuveceecsnnscanacssncoscnsnnes 1.8 4.9
silt, sandy, very fine; moderately sorted, brown; sppears
non-gradational with above clay ....ccevvncvsvcncccnncessennsnsss 1.2 6.1
Sand, silty, very fine to fine; moderately well sorted; brown ..... 1.5 7.6
Clay, silty, lean; brown .....ccccvvnevnnnnces P csesescarsannn .8 8.4
Sand, silty, fine to medium, moderately well sorted, brown ........ .3 8.7
Clay, sandy, 8ilty, Drown .....cceeesscnciccncsnccssssosancscsannns .6 9.3
Sand, clayey, silty; fine and sandy clay, poorly sorted, brown .... .5 9.8
Clay, 8ilty, DrOWM «ueeeeveeeseenecsesssassasssnsconcasnsasnnsnnsns 1.2 1.0
ClaY sevcesssescscesanccsonsscnssscnssnsssaccsascscssnssssnscacasse 5 11.5
NO FetUrN ....ccccceccceccccccasocssscccnsasccsscsssscnc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>